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ABSTRACT 

The House Committee on Science and Technology, 
Subcommittee on Science, Research and Technology, sponsored an 
American Association for the Advancement of Science seminar (July 28, 
1981) and 6 days of hearings (September 9-17, 1981) on "The Human 
Factor in Innovation and Prodjuct i vi ty . " These hearings were designed 
to increase knowledge about the role of human factors in 
technological growth so that innovation and productivity in United 
State? industries can be increased, ^jresented are findings and 
recommendations of the Subcommittee land an a'nalysis ot the hearings. 
Findings/recommendcit ions focus on th^ importance of the human factor, 
labor-management cooperation, human factor and new technology, human 
resources for technology, Federal focus on productivity, and the need 
for research'. The analysis includes an overview, tsummarizing major 
views expressed by seminar and hearings participants) and more 
detailed discussions of these views. These discussions addreiss issues, 
related to: (1) the importance of the human^/f actor ; (2) the American ^ 
work force (focusing on wqrker atti tudes/yciiues , participation in 
decision-making, and management/labor issxies); (3) efforts to improve ^ 
productivity (focusing on approaches, introduction of new technology, 
an<J need for more research); and (4) role of the Federal Government, 
indicating lack of a central focus within the. Gove rniti^nt for i 
innovation and productivity issues. /(JN) s ' ^ 
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REPORT OF THE SUBpOJBIITTEE ON SCIENCE, 
RESEARCH AND TECHNOLOGY 



' • ON THE 

HuMAX Factor in Tnxovation and Phoductivity 

INTRODUCTION , 

We are living during a time of ikaniatic tcchnolo^^ical change. Now 
technology is bring iniplementcd in the ofTioo and in the hu tony at a 
rapid and accelerating rate. 

Oni society is also undergoing considerable social change. Women 
:uv !ia\ing a iricntcr and lonu overdue iiui)jict on the world of work- 
Both men and women arc delayin<r the decision to begin families and 
instead are bceking greater fulfillment through work. Duo to tech- 
nological bieakthroughs in nietlicine, i^cople arc living longer. WorM 
food supplier and natural re.soui ccs are being strained by continued 
world population growth, which demands the development of new 
teciinologies to bring about greater efTicicncy of utilization of these 
prccinus resources. As man enters the new era of round trip space 
travcl/the heroes of today's children are from Star Wars and E.T. 
'A Never before ha^ the iixterfacc between technology and people who 
use teihuolQgy been more imj^rtant if our society is to pros])cr eco- 
nomically. Technolo'gy will not exist unless ]^eo])le design, build, buy, 
Imd use it. Rapid' technological change has created a new attitude 
among worker^ and young people who are affected as a result of this 
change. If the technological change we are undergoing is to be pre- 
dominantly \a positive one, it is important that wc understand the posi- 
tive and negative. impacts technology can have on workers, and de- 
velop methods and skills 'for augmenting the positive ones an^l miti^ 
gating the negative ones. ' 

* Beginning in the 9f)th Congress and continuing in the 07th, the 
Subcommittee on Science, Research and Technology has conducted a 
program of study and legislative action in innovation and productiv- 

■"itv. As |)art of the program, the Subcommittee held six sessions of 
hearings on "The Iluman Factor in Innovation and Productivity" 
during September 1981. Two months earlier the American Association 
for tlir Ad\aiicement of Science held a seminar "Tnnovation*and Pro- 
ductivity: A Pluman Perspective"' which was sponsored by Membei-s 
of the Committee on Science, and TcclyiQlg^. The hearings and the 
seminar dealt with similar topics. -""^ 

This report of thc; Subcommittee on Science, Research and Technol- 
ogy di.seusscs i.ssue.s of the human factor in innovation and productiv- 
ity and gives the findings and recoinmendatiofis of the Subcommittee. 

*Thc record of the hearin^^s and the seminar has been published for 
the use of the Committee on Science and. Technology as Committee 
publication Number 51. At the request of the Committee, an analysis 
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of the'*jJiearinfl:h record lia.^ been prepared by }>ls, Wendy Schacht, 
Specialist in Science and Technology, of tlie Congie>.^ional Research 
Service. 

Focus 

The hearings and the seminar which formed the basis for tliis re- 
port fociK^ed on tlie follo^ying issues: 

1. What types of woiker involvement in decision-making are 
effective to promor^ workiT >atisfa(lion, hiorh (Quality work, and 
productivity improvements? 

Have there been significant iiuprov-^nients in productivity 
where workei^ participate in dq^ign, installation, and nianng:e- 
nient of new technology? 

2. IIow can work hv structured inJhe workplace and. what pro- 
motion and reward ^y>tmis will assuiVhigh-quality products, fos- 
ter a sense of caring about doing a good job. and lead to worker 
satisfaction ? 

3. Will the introduction of new technologies Jead to increased 
eniplovment (k inci^ased unemployment? 

4. Where the introduction of new technologies changes the 
nature of work, what trailing programs or other action slioukl Tbe 
taken to insure the well-being of the worker ? 

0. What is the importance of long-term vei-sus shoi-t-tenn man- 
agement stFategies to innovation and jiroductivity imi^rovement ? 
IIow can the promotion and iTward sy.^^cms of top management 
be sot to insure sufficient concej;n with the long tenn? 

6.. How can top management be made to have sufficient know-1- 
edgo of technology and be comfoi*fable enough with technology to 
manage new techhological enterprises effectively? ' * 

7. What direction should federal research concerning the inter- 
action bptwe^n technology and the worker take, given the con- 
tribution that the human factor can make to innovation and pix)- 
ductivity improvements, and what is the best way for the Federal 
Government to influence, and suppoi'-t these research goals? What 
federal actions, beyond researcli, should be taken on these issues? 
Tlie Subcorrimit.tee received testimony from sixteen individuals in- 
volved in research on these issues affiliated with business, labor, gov- 
ernment, univei-sities, and independent research organ ization>; two of 
the researchei^; were from foreign countries. The Subcommittee heard 
also from four busii^ess managers (two American ami two Japanese) 
and ten o^hor witnes,ses. 
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I. Impoutanck of the Human Factor 



Finding I. Historically^ the importaiwe of thi huinoji factor to in- 
novation and pi odactivlti/ Ijnprociinent hci^ bun tindi. icstinuitid* As 
Q rtmlt, it Juuijiot bttn ca/cfulli/ stadia/ and i^ not icdL understood. 
What is known that oryani Bat ions in Japan^ Scandimcla^ andJhA: 
' I' nit id iStattd whiih art di nionst rating a stnsiticity to tlw intiraction 
httwti n Individuak, both ctrtitalhj a/ul horizontally in tlu: organiza- 
fiun^are uaHziny*iediiivd turnoat, abscntitisni^ a?id grienuuc^ froffi 
cj/iployets. Th<si ^organizations^ gemral/y, a?\ al-^o nmaining com- 
petitive and txhibiting healthy productivity perfonn^ncc In a trou- 



Discmsion 

The Subcomnuttee*s hearings showed that the interaction among 
tho phy.^iciil, bueiah anil linancial aspects of the corporation and eni- 
2)lo>ees' Vtluits and experiences must be given explicit consideration 
m urdei fur both the coiporatiun and the einpluyees tu prosper, ^lan- 
agciuent ill tho United States, by and hiige, has beeii'charaeterized by 
^^orklng touaids bhort-terin profits to the detriment of technical or 
bocial nuiovatlon in the corporation ^^luch would better insure the 
lang-terui health of the organisation. This attitude jfe r^etlccted in the 
teaching of nmnagenieut by business scliools, as welL 

Doapito the difliculties of analyzing the social a^ul physical aspects 
of an oi^anization, an understanding^ of them is essential to conii)re- 
heiid the organization as a ^^hole, and to stimulate ^yu!•kplacc innova- 
tion and product u it^ luipruvonient. This uiulcr^tanding \^ needed even 
if the on!} coi pDrate objective is to maximize "the bottom*line'\ .The 
financial a^pect.^ of a corpomtion, of course, enjoy the advantage of 
being mea.>uiable. There are anal}tical techniques of evaluating the 
financial a.speetr> of bu.sines^ and of p(itential investnient'i^* The social 
aspects of the corporation, nlean^\hlle, are les*, readily quant itiable. 
EVen ^^here the> arc quantitiable {number of iileas in the suggestion 
bi)\, iMUiibiM ot Otuplovoes attending the i)ienU'), there is no numerical 
techniqujo which can bo applied to these measureinents to yield in- 
formation useful in corpoi ate decision-making? 

Tho physical aspects of the corporation are generally quantiliahle, 
but the hnportant iiuiubers describing technical ea{/alJiIity (nund)er 
of units pnnhucd per liour, defects per tholl^and unit^ produced, etc.) 
for a propohcd new technology areiiot gjcneiall} a^ailabIe until after 
tho nncstiuent in technology. Moreover, if the product i^ new, predict- 
in^^ denmnd. is extremely diflicult. 

The skills required of managers must, thei^fore, inchule not only 
financial skills, but the ability to understaiul peoph* ami teehnolog} 
a?> ^^ell. Some degree of skill in these areas can be^)htained from aca- 
demic training. The rest involves a commitnient to coupei ation be- 
tween management and workers hi the decision-making process in- 
vohhi^ the character of the \\orkplace, the structure of woik^ and the 
* implementation of new technology. 
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RECOMMENDATIOIS I ' . ' ' 

• The subcommittee encouraj?eij ntanaffers and scholars of man* 
ajjement techniques to work for the impro\eitient of t^hniques 
of 5»ociaI and technological anttlysis for corporate Use. Manage- 
ment is encouraged to adopt organization structures that^encoUr- 
age worker participation in problem solving; and decisionmaking 
regarding the iniplementdtion of new technologj in the workplace 
and the structure of w ork, , 

,11. L\u(>n-MANv<;i:MKXT ('(HjprR.vnox 

Aim t'nifn i(h4l t>fhiriu/fin\s trhn It proh'd^if hi'<h,ul ( nuiktf foii' f a th( 
r nUtil SfiitiS oi fan Ufa humaiji tm nt xfi/ds. Hie AifU'rJatn if'or/i'fo/'i < 
f/t /I( j inort In fi r<n/i m mm hi n<itur< than flu fcoi kfoii < .s of our 
unon //'({(/( i p< fftor.s^ (U\J AinerUdn Cultuvt Is (('nfcrvd on fh< in- 
ilirJiIihil. 1 In Jdpaiii s. , <m flu otlnr hamh f^*r ( ^riuifph , (ir< 'nTisi (J fo^ 
n i/>//il ///^ (//'(/H/K iiml not fin { i\<l h'iil Hill ^ (t,s flu <( tifiid OfH/iU^J :(if fanal 

(/(//iCJif.' , 

Fh.ri;,n/ nil, ^Xo,h uffifufh 

loard a hi ightened sense of self and emphasis on participation bi deci- 
sion pertaining to the workplace. The result is a desire to develop or- 
(jani^afio-nal nicchunlsins to per/nit the xvorJccr^to have a direct role in 
'dtcislons affecting the workplace^ and in some cascs^ the rnaruigcnunt 
arul i>rofitabUity of the organization. Quality of worldife programs^ 
quality circles^ l<ihoT-mamgement committees^ gains sharing pJans^ 
and participation teams are all examples of socio -technieal di slgfis be- 
ing idilizea to a greater ecctent to accommodate changing worker at- 
titudes toward jobs, ^ \ ,j . // 
Discussion 

Although l>road emulatioT^ in the United States of foreign man^ige- 
nient styles does not appear feasible^ in looking at both foreign and 
domestic styles the subcommittee found that a strict liierarc)ucal>l^- 
proach to management is not generally as effective as ail approach 
i^>volving greater communication and cooperation betucpu all levels 
of the organisation where all employee^ participate In tiie nianagenicnt 
of (heir own work. * > 

Because of the evolution of attitudes in America toward a height- 
ened sense of self and empha^^is on partiijipation in decisionSi^portaining 
to*tho workplace, it Jias become more ijeccssary than ever lo take ac- 
couiyt of the experiences of employees' in the worIq)lace in ordcy to 
motivate workers. At the same/time, ^yorkc^ compen.sation plaui;, which 
havirlong been the focus of attentidii in motivating wovker-,. deserve 
continued attention and innovation. 
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'( Tho central problem ir> to motivate workers to want to do a good job. 
If this motivation i& pi-e&ent on a continuing babis implies that * 

tho worker must bo provided with an environment in which it is po$' 
ubh 'to do a good job) then most employees will'do a g9od job. The 
organizational and functional design of the coff)oration must inclyjdc 
' provisions for providing this motivation. 

While ''a good job'' is subject to a wide range of definitions, almost 
all definitions include producmg high-quality products. Not only has 
high quality l^ccom^ a key factor in international competition (wit- 
ness autoniobiles and consumer electronics), it is also often less expen- 
sive — because pf thp cost oi rejects, repairs, antl testing — to produce 
a high-quality Vteni-of a given desigif than a shoddy one. 

To address the is.-5ue'of quality, the "quality circle/' has been In- 
stituted among eniplt^yech with growing frequency aro«nd the coun- 
try. In a quality circle, a small group of employees (0 is typical) meets 
regularly to undertake work-relatcit projects dgbigiJed to advance the 
company, improve working conditions, and spur mutual deve lopment. 
Thr jirojiut^ kiiv most often focubed on quality improvement and cost 
reduction. AVhile quaKty- circles are too often faddish today in Amer- 
ica, and be imi)lemeuted only as paYt of ah overall concern in the 
organi/at ion for quality, it ih clear that social-technical devices of this 
burt, ^Yhich huth motivate labor to perform well and provide a concrete 
mt an^ t'oi haiiU'^'-iiig thai moli^atUJ^, ^-huuld ho more ^^idel^ in 
^tituted. 

Jn addition to quality/irclesi labor-management comnrittees, quality 
of work life programs, gains sharing plans and participation teams 
aro air example.^ of social-technical designs being utilized to a greater 
extent to flccommodate changmg workef attitudes toward jobs. Vari- 
ojiis compensation plans have been proposed which arc designed to 
motivate employees to do a good job. These fall in two main cate- 
gories: profit-sharing and employee ownership. 

Calls for increasing cooperation between labor and nianagenient 
f>ernrieat'ed the hearings. The Subcommittee believes strongly that this 
cooperation.shouhl be fos'tcrcd. Tn world of inte^'national eompeti- 
'tion. adversary ^'elation s bet ^^een labor and management have become 
obsolete.* 'pho^e finii^ whose energy is sapped by infighting w ill be 
weakenej.1, but more importantly, thohC firms that p ract ice J abor- man- 
agement cooperation will' be strengthened* , 

Efforts nai^t be made to dcyelo]) better organizational structures 
for coo])eration. Labor-management conunittees which nu\et to discuss 
conmion problems arr one ty]>o of structure widely used to practice 
coopeiatioTi. Federal efforts to promote labor-manairement cooperation 
are aiithorizt>d as part of the Labor-Management Cooperation Act of 
1978; Public Law 96-524. 

Another tvpe of organizational structure for cooperation, one in- 
volving the federal government, is exemplified by the Steel Tripartite 
Committee, an advisory group consisting of representatives from in- 
du.stry, labor and government, which discussed federal policy f^A' steel 
and made recommendations to the govcrnn^nt regarding that policy. 
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RECOMMESDATION // • * 

Federal policies should encourage de^elopme^t of participati\e 
decisionmaking structures both ^\ithin the Ferferal government 
and in the private sector. Compensation plans, sUch las profit- 
sTiaring and employee owneriship should be encouraged. *The 
Labor-Management Cooperation 'Act should continue^ to receive 
congressioiKil support. ISfTorts modeled on the Steel Tripartite 
Committee to deal with the evolution of Federal policy setting 
on innovation and producti\it> improvements should be ^^idel> 
adopted in Federal agencies. 

TIL Thk Ih max FArroH and Nnv Tk( hn(>i.(hjv 

FhulifHj III. X( ir f( cJufohxjtj (u/ti /{(//'( }>oth posifir/ finid m'ijafirt' 
t'ffects &n productivity perforviance^ depending on the manner in 
which the nexo technology is implemented in the workplace, Tech- 
noloqiral developments can improve the effleiency and safety of oxtr 
Wi>vkpla<\'f^, a?}d pei^nit the elimination of the more menial johs. At 
the sauw timc^ there is evidence that not enough care is being given to 
involring the worker who will he utilizing the neio technology in the 
decision making process regarding whether or not^ and how^ to iinple- 
ment that technology. Failure to properly take Into account the human 
factor involved in implementing and utilizing new technology in the 
workplace can be detrimental to productivity ihiprovement. 

Discussion 

Tho combination of man and machine wnll be most effective in com- 
pleting a task if the man is compatible with the machine and is moti- 
vated to do a good job. The typewriter and the lathe provide clear 
examples. In order to ensure the compatibility of nyin and machine, / 
the user of the machino should be involved in'its design,, particularly 
design of the control mechanisms at the interface between man and. 
machine. 

Man-machine interfaces should be designed, with a view^ towards 
harmonizing the machine with its intended human UbCr?. On the .sim- 
plest Icv^el. tins means matching the dimen.sions of the machine to the 
dimensions of a human. For example, typewriter keyboards .should be 
about two relaxed hand-spans w^ide, and keyboai-d.s shofild j^c high 
enough that the user'i^ back is not hunched over, but not so high that 
wrists have to bo arched. 

Machines should harmorizo with human sensory and output ca- 
pabilities. For example, 'the -contrast and character size on TV-type 
screens should permit viewing information without causing eye strain, 
and touch typing keyboards should have a threshold of force high 
enough that an accidental fiuirer touch will not cau.se a keystroke, but 
not so high that fingers will tire from the exertion of pushing key.s. 

Macliines should be compatible wnth'human psychological charac- 
teristics. For example, a.ssembly lines should permit self-pacing by the 
worker, ^fachines of all types shoukr require that judgment appro- 
priate to the trade bo oxerci.sed by their users. 

Beyond tht man-machine interface, tho .social arrangement.^ among 
management and labor under w^hich machines are introduced and used 
in the workplace are critical. 
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tiori and tralnhig Is nctdcd to upgrade skills 'and insure that an 
'ipj>ropriat< /lu/nber of engliucrs and other technical specialists are 
arailab/e. 

I>i.\rK^.si<))) 

Tlu' Sulu'ciuniittri* lia^ noted tliat there aiv serious shortages of 
traiiu'il woikers-iu man} ti'dmical specialties essential to a liealtliy 
nioil^'u economy. Tliese specialties inclndo both thonc tau^^lit at 
eulleo;c^ ami univi'rsities and tho^c taught by other means. In the 
fuinuT group, tlu'ic aie now serious shortages of conipuler scientists 
and nnei;il t\ pcb of eiigim-ors (including inanufncturiui^ engineers, 
biocluniical engineers, find others). Tn the hitter group, tlune arc tool 
and die nvakejv. and main* other specialties. 

Tlw di'iitand for-^pin lali^t^ Is -cn^itivc to t^cononiic conditions. But 
t\*'n uou. in a time of deep economic recession^ there is more demand 
thiiu supply in man\ trchnioal area.s. Economic recovery will bring, 
^itb it* an rp^urgt/ of demand that will starkly re\eal tlie nations 
inatfent jon to the supply side of human resources. ^ 

'rfu' SiiIm*)!! Hi I if t^c i^ con^idci in^ one approach, TT,1\. VlHO, the ^'Xa- 
tional Enjxineerins]: an>l Scientific ^fanpower of 1081/' to hei^in to have 
the fvdcral govei^nment as->ist in the solution of these problems. The. 
Subcoiiimittee belu'vi'S thi\t huluhtry and state and local governments 
^niist «aTso tiirn their attei^tion to the^o manpower issues. 

^loilcrn ^ocit'ty \^ not only tery technical, it is rapidly clianguig as 
well, Toda\V ttvhnplogy may be outmoded next vear, and today's 
tct'hnii'al training may be equally outmoded. While decreasing the rate 
of change of technology ma> seem an appealing solution, it is rarely 
benofu'liil to Miciety as a whole, and it is raivly feasible (:.ince some 
othiM coHipafi}, perhaps in some pthor country, will adopt (iie now 
technology and outperform the adherents to the old.) ^ 

La!)or urgani/ations and individual workers in the United States 
mu^t, tjierefore, b(> willing both to adopt new technology and to bo 
u'traiiied. T.abor should he ^le^ibl^ in regard to lu^w tcchrlx^logy, both 
the iA\sii^l a^pect.^ and the social aspects. IManagement must ,xlso be 
pie p. I re if to adapt tt> new technical, economic and social rnalities. and 
l>e pu^p,ued to change^it^ 1>asic methodologies when needed through 
management retraining and d(*^velopment. 

UMially, new teehnulogiiiA lead to increa.sed overall employment in a 
company because they gi\c the company a competitive advantage. 
Xew t(H'hiiology nu^y \ery well displace a particular specialty,Jiow^- 
e\ci, Tn Older fo gain acceptam'c of such new teclmology (ind to have 
new technology in general Viewed as desirable by workers), provi- 
sion luu^t be made for eu^-hioning its Impact. This impact sni^)ort 
pi imanl\ the rc-ponsHjility of the comnany. Tt is abo a broader social 
iesp(|iisibilit paiticularly where the company cannot provide sup- 
fjoit." Fur example, former em]doyees of companies that niav be put 
out of business by the 'introdiict ion of new technology by their com- 
petitors s^hould 1 cceive impact support, but their former einployers are 
not able to provide it. 
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Within an individual company, impact Mipport may simply take 
the form of introdiicinfj the now teehnolojr}* slowly enoiifrh that the 
rate of job disnlafcement is less than the normal attrition rate. A more 
actiVc form of support Js retraining— either to operate the new ma- 
chinery being^iniroduced or to perform other jobs in the company 
(often* those for which the new technology has caused increased 
demand). " . 

The critical elements for the social success of the introduction of. 
ne\v tt chnoloiiy are a commitment by the management to protect the 
welfare of the employees and a willingness by employees and em- 
ployee organisations to adapt to changed conditions. 

TraiiUH<r and ivtrainintr ])ro<r^'Ha- an* needed toproN ide individuals 
with the skills they need to p^et ancf hold desirable jobs, to provide 
companies with the trained labor they need to be competitive in a 
technological marketplace, and to cushion the impact of the introduc- 
tion of new technologies. . . 

The California Worksite Education and Training Act (CWETA) 
provide^, a good example of a state program. The program retrains 
einployeeij for better jobs'in the same wQj;ki)lace, where there is a 
lack of trained people to fill these job&j It is a cooperative effort 
among the state, the employer, and the,employees. The Subcommittee 
comniends the CWETA program for its work. It appears to be a good 
model for other training programs. 

RECOMMENDATION, IV 

A collaborative effort to design a training program for skilled 
personnel should be launched and should involve the Federal 
government, private industry, and educational institutions. 

- V. Fedkral Foct's ON PRODm^n-rrv 

Fhulinij V. Thr role of fh JuiimtH. factor in tniwvntion und ]yro- 
dnctioity pcrfoivnaricc has not jrccelved sicfjicicnt attention at the fed- 
eral leoeh in part because Jhc fcdci^al gorci^nmcnt lacks a ccntiT of 
focus for analyzing factors which affect productivity in the Ajncrican 
^ecoTwrny, 

Discussion , , , 

There have been many short-lived, half-lieiirted efforts at the ini- 
tiative of the executive branch to cstabhsh an institutitonal framework 
for productivity policy analysis. President Carter had his National 
Productivity Council. It did little and has been abolished. President 



13 



9 



Retttrt^ii \mt> a X;itiunal PnuluL'tiN ity Advisory Committee. It issclicd- 
uled to go, out of txi^toneo aftot-a year. As a result, policy formation 
at the fi'doral level that affects iimo\ation and productivity perform- 
ani-o has lacked continuity and focus. 

The Subcoiuniittee endorses the efforts of organizations such as tho ' 
AnaVioaii Productivity Center iind tha Profit Sharing Research 
Fuuudation to -understand In^uvs uf the human factor in innovation 
and pioducti\it} . to ic-olvc oiit'-tanding (juestion.>, and to dis>>enii- 
nati- infQrnia^on about productivity improvement to organizations 
througliout the United Statcb. Buhines^ and labor should lend their 
support to the elToi'ts of these groups. 

RECOMMENDATION V 

The e\ecuti\e and congress should work together to establish 
b\ statute an institutional methanism to pro\ide a continuing 
focu^s for anal>^^ng the impact of \arious Federal pplicies on in- 
no\ation and producti\it\ performance. This institutional mech- 
ani.^m should be estalilished with the support of go\ernment, labor 
and management and should rel\ on tripartite consensus in rec- 
ommending policy. , 

FhiJn.f/ VL jl'fit r* /'s^f/ /hff/ .for r{\(</rfh hj/ .socvW .srvV ///mAs {//u/ 
tconamists to hi tfe^ijimdtrstand the workplace and the rdatlomhi'p of 
hitman factors to Irmovat/on and pj'oductlolty. The Impact of tech- 
noloqy on the worktr^^ and the factors necessary to realize the effective 
Irnpleinentathn of tnhnolog>i hi the iroi^kplcirc 7Uid to he explored, 
Prohlcm-oriciited^ as ivell as discipllnc-orimtcd research should he 
encouraged. 

Discussion 

Bccau.^e the importance of the human factor to innovation arid pro- 
ductivity lias be^n undcrestinutt^l in the United States, it has not boon 
carefully studied and is not welf understood. The information result- 
ing from re^earcli on this sifbject is needed for the design of new 
technological hardware, and the appropriate utiliza)J.ion of technology 
in the workplace. Tt is also needed to understand how to better orga- 
nize work in tlic workplace and U) address specific problems that might 
arise from a paiticular way of work. 
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RECOMMENDATION VI • 

Private organizations which perform research on the^ human 
factor in innovation and productivity should be encouraged 
by the Federal government Creation of an inter-disciplinary, 
problem-oriented research 'program as part^f tlj^ National 
Science Foundation, or as an independent entity, should be au- 
thprixed and funded by Congress. Congress should provide funds 
for research on the interaction between h\iman factors and inno-'* 
\ation and productivity. National Science Foundation programs, 
in particular the social sciences, should be emphasized. Research 
efforts funded should explore the various aspects of human fac- 
tors, including the impact of the human factor on technological 
^ de\elopment, and vice versa. Organizational behavior in the work- 
place should be studied with the goal of understanding and de- 
veloping solutions to problems which arise in the workplace 
involving human factors. A demonstration pilot program oriented 
to case studies of organizational problems and experimentation 
with possible i^olutions would be particularly helpfuL 

Congress should provide incentives to the private sector for 
efforts to understand the interaction between the human factor 
and the workplace. Disincentives should be removed where they 
exist. The exclusion of social science research from the defini- 
tion of biusic research given in section 221 of the Economic Recov- 
ery Tax Act of 1981, w hich allows a tax credit for increased funding 
of basic research, is a disincentive to private fun-ding of human 
factors research which should be eliminated by repealing the 
exclusion. ^ 



LETTER Of TRANSMI'tTAL 



^ ^ ^ House of RepresentativeSj 

C6M3IITTEE ON^CEEKCE AND XeCHNOLOGYj 

W&^ington, D.O., ' Octbher 1, 1982. 

Hon. Don Fuqua, 

G hairman^ GormnUtee on Sciefice and Technology^ 
Souse of Representatives^ WashiTigton^ D:G. ' * * 

Dear Mr. Chaikman : I am transmitting herewith a report prepared 
by the Congreesional Researcli Service. The report analyzes the hear- 
ings on the Human Factors in Innovation and Productivity lield by the 
Subcommittee on Science, Research and Teclmology in September, 
1981 and the seminar held on this subject which you and I joined in 
cosponsoring in July 1981, This report was prepared at my request by 
AIs. Wendy Schacht, Specialist in Science and Technology. The hear- 
ings analysis forms much, of the basis for the findings and recommen- 
dations put forth by the Subcommittee in its report on this subject. 

This report is an Excellent distillation of the essence of the subcom- 
mittee's hearings and the seminar held on the human factor in inno- 
vation and productivity. I commend it to your attention and the atten- 
tion of all Members. 

Sincerely, ^ 

Doug Walgren, 
Ghairman^ Subcommittee on Science^ 

Research and, Technology. 

(11) 
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LETTER op SUBMITTAL 

• Mat 6, 1982. 

Hon^ Doug Walgren, 

Chah'iaaii^ Subcommittei on Science^ Research and Technology^ Com- 
mittee on S ounce and Technology^ House of Representatives^ 
WashtTigton^^ D.G. 

Dbar Mr. Chairman: I am pleased to forward the enclosed report, 
entitled '\Vnal}>ib of Ilearingb on the Human Factor m Innovatloh 
-and Productivity," prepared at the request of the Subcommittee on 
Science, Research and Technology. The paper was prepared by 
AVendy II. Sihaehh Speeialibt in Science and Technology, Science 
Policy Research Division. 

This study both summarizes and analyzes the testimony pre^nt^d at 
the September 1981 Jiearing& and the July 1931 seminar oh the Iluman 
Factor in Innovation and Productivity. It discubses the innovation^ 
environment and efforts to improve productivity utilizing human re- 
rource consider^^tioiis. It is hoped tnat this analysis ^vilI assist tlie 
subcommittee in clefrning further activities in this area. 

On belialf of the Congressional Research Service, I would like to 
express my appreciation for tjR opportunity to undertake this timely 
and challenging ^^5signment. 
Sincerely, 

^ Gilbert Gude, Director. 

Enclosure. 

(13) 
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C0KGRE8SI0XAL RESEARCH SERVICE- 

OF CONGRESS 



-THE LIBRARY 



Analysis uf IIearixc.s ux ihe Human Factor in Innovation and 

. Productivity " 

iTreiMreil at tht- RtHiuoijt of the House CoDiiuittee on Science and Technology, 
Subcommittee on SciencQ and Technology) 



I. INTRODUCTION 



The House Coiuinittee on Science and Technology, SubcomiTiittee on , 
Sckiu'l\ Ri\scaivh,«anil Tcchnologw sponsored an AAAS seminar (Jiily 
L\s, IDsl ) ami G days of lieai ings (September 9, 10, 11, 15, 16, IT, 1981) 
, on *'Tlie Hmnan Kactor in Innovation and Productivity/" Tlie ]en<i^tli 
ami K\v\d\i of the.M' licarin*:s are indicatjive of the importance the coiu- 
^ mittA.T pin I'b on human factor considerations in the quest for improved 
piodiu-t iMty and innovation hi the United States. As Mr. Lnn^ine, 
-"^aesidiiijg as chaiinian of thi.-i iiujuhy, stated in his opening remarks: 

^ % ^ * . " human re^onrce development is the least understood 
^ ^ factor aire^tiug productivity perforniauce^ and in uiy opinion, 
. . in the long terni. perhaps the most crncial. In an increasingly 
complex work world, the qualij^y of' the interaction between 
human bcin<^ will often be the factor that distinguishes pro- 
ductive biksiness undertaking from a failing one (4).^ 

What these proceedings would do, Mrs. Heckler suggested, is ex- 
plore * America's social capacity, the^iapacity of Americans to 
cope, adopt, and excel in an increasingly technological society/' (5) 

Subconunittee Chairmah Dong Walgren concurred. "I don't think 
anything else that I have seen has more implications for stronger eco-^ 
noniic hfo in this country." (19). He regi-etted tliat^the Reagan Ad- 
mini.^t ration has decreased substantially human factoi- related work, 
e-pcciallv ^^ ith reh]^ect to the National Science Foundation. It is hoped, 
, Mr. Wal^ren explained, that "the 6 days of hearings devoted to this 
subcommittee b interest, will stinudatc a broadening of thought in that 
areii.'* (19) As Mr. Lundine noted: 

Continued technological development and innovation are 
critical to human progress. History clearly demonstrates this 
over and over again. At the same time, however, human 
beings must effect and control technological development. (4) 

These hearings were designed to incrc^ise Imowledge about the role 
of human factors in technological growth so that innovation and pro- 
ductivity in the Nation's industries can be increased. 
, Witnesses from Government, industry, academia, and professional 
societies provided testimony. They included: 



' Numbers In paronthc&cs Indicate page numbers of the printed record ot the hearings 
(No. 51). 



ERIC 



(15) 



18 



X 



Dr« Michael MaccobyVDiix^ctor, Harrard Program on Toch- 
noIog\'. Public Policy and Human Povelopmeni, IvonnodV 
School of Governnflent, Harvard University 

Mr. Einar Thorsrud, Director^ Work Research Institute, 
Oslo, Norway 

Mr. Brian Usilaner, Associate Director of the NationalTjco- 
ductivity Group, 'General Accoimting Office, accompanied 
bv Ed Fritts, Group Dinvtor, Private Sector Productivity. 
General Accounting Office * 

Mr. Keiske Yawata, President, Nippon Electric Company, 
U.S.A., Inc. • I 

Dr. Harvey Brooks, Benjamin Pierce Professor of Technol- 
ogy and Public Policy, Harvard University 

Mr. Richard Balzer, Vice President, Yankelovich, Skelly & 
White, Inc. 

Dr. Lewis F. Hanes, Manager, Human Sciences Research 
and Development Center, Westin^house Electric Corp. 

Dr, Orto Larsen, Director, Division of Social and Eco^ 
nomic Science, National Science Foundation 

Mr, Berth I, Jonsson, Assistant to the President, Volvo Co., 
Sweden 

Mr. Joji Arai, Mana^rer, U,S. office, Japan Productivity 
Center, Washington, D.C.^-and E. Douglas White, Senior 
Vice President, American Productivity Center, Ittou^ton,, 
' Texas 

Mr. Jack Sheehan, Assistant to the President, United Steel- 
workers of America 

Mr. Ronnie J. Straw, Director, Development and Research 
Department, Cqmmnni cations Workers of America 

Mr. Bert L. Metzger, President, Profit Sharing Research 
Foundation 

Mr, Wifliam ;iT. Koch, Assistant Chief, System Design and 
i^ntegration Division,*Office of S;vst6ms Engineering Man-_ 
agement,. Federal Aviation Administration 

Mr. James W, Driscoll, Assistant Profess9r, Sloan School 
of Management, Massachusetts Institute o'f Techno1o«:v 

Ms. Jndith Gregory, Research Director, lYorking Women, 
National Association of Office Workers y • 

Mr. Donald E. Ertvin, Human Factors En.£?ineer, Bell Tele- 
phone Laboratories, and Ruth Schimel, Human Resource 
Management Division, Office of Management, Bureau of 
Personnel, Department of State 

Mr. Travis Marshall, Vice President and Director of Gov- 
ernment Relations, Motorola, Inc., and Mr. Ravmond De- 
mere, Jr., Vice President, Manufacturing Services, Hew- 
lett-Packard Co. • 

Honorable Mer.vjrn M. Dymally, a Representative in Con- 
gress from the State of California, accompanied by Wil- 
liam Groone. Chairmnn, Sonnfo Industrial Relations Com- 
mittee, State of California : Ben Mimgei*, Staff Economist . 
for Senate Industrial Relations Committee, State of Cali- 
fornia : and Steve Duscha, Director of CWETA, California 
Stdtc Employment Development Departmertt ' 
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Dr. Richaixl )V. "Riihn, Yioc President and Chief Economist. 
U.S. OIianibc*r of Comniorcc. accompanied by Dr. Carl 
XolloB. Director. U.S. Chamber of Commerce Productivity ^ 
Center 

Mr. Sadami (Chris) Wada, Assistant Vice President, Sony 
Corp. of Amejj^ 
Seminar participmits inchj^lcdf * 

Professor William J. Abcrnathy, School of Business Ad- 
ministration. Harvard 

Professor Robert E. Cole, Department of Sociology, Uni- 
versity of Michigan 

Professor William G. Ouchi. Graduate School of Manage- 
ment, UCLA • , 

l)j. luMUU'tb l*r^'^^l^ ( .\fo<h'iaioi'K l*H'si<h*nt. Social S^ i^'inc 
Research Coimcil 



Thv I'.S. load in ti'rhnological iwiovation appears to bo diminishing. 
Muoli tijiu and oflort lia> been expendec} in the study of the causes for 
tlii^ tKHdiiio uhicli luiN KhI to the identification of various tax. financial, 
p(?litioal. and rei^ulatui \ factors as contributing to the problem. HotV^- 
e\i'r,,to date, thiiv ha.s hvvn little rccof^nition of the part that Innnan 
tvsom'i'e-> play in ininnation and product ivitry% Induhtty. labo^'^Govern- 
menf, and juudemia are only now beginning to recognize the impact of 
the human rac|or. TIuh' bearings were held to examine the role of 
luunau factors in productivity and technological inno^ation and to 
discuss till' proper n:>le for the Federal Government in this area. 

A^ u.scd in thv>v hearings, the teri<i •'human factors" relates to those 
element.-, of the innu\ation j^rocess which involve management, labor, 
and their intetrelatiunships They are the components which contribute 
to impun i d hun^iiin resource development, the nontcchnological aspects 
of innovatiou ^^hich ullow*^he ^^orker to be. more effective. Considem- 
tfion of tho huiiuiu factor is an attempt to understand and improve mc 
employee^ interaction witli tevhnolog>, so that both the technical and 
human concerns of the industrial enterpri.so can be integrated to 
achieve increased productivity and innovation. 

Tlie lunaan factor is perhaps the least understood facet of innova- 
tion. Tu tho United Sta^tes. little time and attention have been devoted 
to thi^ .-ubject. Thi^ is in sharp contrast to Japan ^^here the employee is 
considered the most valuable resource in the innovation process. Sijni- 
larly, studies ha^e found that the most innovative conipanies in the 
United ►'states tend to bo tlio>o that recognize the value of human 
resource considerations. The human f^actor is so important because, 
ultimately, it is i\w^ employee who must apply new techniques in the 
workplace. Xcw piuductsaud processes are ineffective in engendering 
inpreasc^J productivity if they are not accepted and used Ky the work- 
ers. As Rrian Usilaner from the General Accounting Office testified, 
''a machine, a process, or a system may be ever so brilliantly contrived, 
but it i.s no more effeetivc tlum the people operating and managing it 
want'it to'be,or know how to make it." (53) 



' This "ovorvipw sdnimadzes tho mn|or vltWN o.xprossed b,v Members nnd participants 
at the hearings ana seminar on the human factor In Innovation anil proiluctUltj and 
which arp discussed In more detail In the following; sections of this repo;'t. 



II. OVERVIEW OF THE HEARINGS ' 
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Some traditional \ li'wson lal)or and management are changing as the . 
r.S. workforce moves away from a manufacturing economy to a serv- 
kl^ economy. Tlie composition and values of this workforce arc also 
^ chanorinir. Tliere is an increased emphasis on the "self' whicli has had 
iiiiportant implication's for the conduct of work. Conventional mecha- 
ni-nw for worker motivation are no long^r applicable in many cases — 
eiiipkn'ee-> want input into tluMecisions which affect them at their jobs. 
The feelings of.iuvolvomcnt and eflkacy which accompany increased 
cniplmcc paiiii'ipation in decisionmaking liave been shown to increase 
product ivity. Levels of absenteeism and employee turnover decrease 
while productivity levels are augmented. When they arc part of the 
di i i>iaiiiuakiii«r pux^es.s, workers are mOre likely to feel that they make 
contribution-> ti) the objectives of the company and will receive more 
btncfit.^ fiom their labor. Efllcieiuj is further 'motivated as employees 
with applicable experience provide input to improvements in the 
workplace. _ 

The successful efforts of increasing productivity through the hii- 
man factors approach utilize, as a common feature, the sharinj; of 
dccisionnuiking between managerucnt and labor. Despite studies which 
indicate that the mo.-t productive companies are those which display 
nn ability to use social and managerial innovations rather than those 
which have only a superior capacity for the tlevelopiueiit of new tech- 
" nologies, U.S. management is still traditionally hierarchical. Decisions 
are made at the top with little, if any, consideration of the. value of 
on-the-job* knowledge acquired by the employees. Tliis appi-oach, de- 
veloped to ensure efficiency of production, no longer appeans^to he ef- 
fective in the cur rent work environment where cooperative motiv^a- 
tion has been shown to be more successful in iiriproviug productivit>\ 
and innovation. > ^ ) 

Management is an important factor in product ivitw in that it osj 
tablishesthe overall environment in which innovation either flourishes 
or stagnates. Trust in management permits the introduction of i)pw 
technologies and techniques designed to increase efliciency. Thus, the 
relationships between labor and management have become adversarial 
and are no longer productive. The hearings testimony^uguested that 
an emphasis; be placed upon luamigement- worker teamwork, coopera- 
tion, and problem-solving. The tendencv of managi incnt to think only 
in terms of financial considerations and short-term profit-^, which may • 
result from the fact that the majority of corporation officers are law- 
yers, or financial. analysts, must be overcome to allow both the intro- 
duction of new management techniques and the in&f^f:ution of long- 
term xdevelopment nece^sarv for innovjit ion . 

Any attempt to understand this situation is* hindered by the ab- 
sence, of an accurate, detailed body of knowledge regarding the im- 
pact of human factors on increased iniiovation and product ivitv. There 
is little information available, in the United States, at least, on which 
concepts and programs work and which do not. Various other areas 
in need of additional research were identified throughout the hearino:'^ 
includiugj but not limited to, the inn-ovation process itself, and the 
impact ofjsocial and managerial activities on innovation, nieasure^- of 
productiviyv in an information- and service-oriented economv, and the 
impact of nbw technolog^y- on workers. These topics necessitate a cro.-> 
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or imiltidNoipliiian ap[)i'onrh tliat ^^ problom-orientcd rather than 
(ii-oiplino-orinited. It alsu i> important tliat the pra^^tical (a.s oppo^-ed 
to tjioorctical) aspect he eniplia>ized. A> Einar Thorsnul .stated, ''re- ^ ' 
search needs to maintain voryTlirect, eollabprati\.e relationships Avith / 
real life ^ituatlon^, U) in^^iiro tlmt previous knowledge is ^tHl relevant 
muler the ni'\\ cnrrrlitiun-. and u\en more fiuiportantlt*^to .stimulate 
lieV thinkinir. iu'Ay approaelu*^, and ne^v results relevant to the fu- , 
tnres we are already Uvinor in.'* (^24) . ' ^ .V 

Of partleular eonri m to tlir eoniniittee was a determination of the ^ 
proper rule of the Federal Govermiient in prouiotinir hnnuin factor 
eon-ideration-. iirtlu' private -eetor. There ^\as ireneral agreement that 
the Government hick^ a foeu^ for innovation and productivity activi- 
tli'^. There is no legl^Liti\o mandate for an organization to take lead- 
niron^ y re>j^')n-NibiHty ui tliis area. It was Mig<xested by various ^\it- 
ne^se-> that leirislatioii be pasH'd to give organizational responsibility 
for productivity and innovation issues to the executive branch, ^\hile , . 
simultaneously avoiding tlie impression of advoeatin^-governuiiental 
plaimmg. t 

The te-tuuony al-o mdicflted that the Government has a role in 
encouraginir re^eaieh on lainmu factors, iiuiovation, and produ<.'tivity. * 
Thi>. ^^^>uld melude in^-earch oU new approaches to tlie issues which 
cut acro--> indiistiie- and whiili would not be undeitaken by ijulivid- 
ual companies. Tlu' Go\ermueut eouhl assist in tlie development of 
models and the di^^eniinatioii of the iTMilting information. This 
knoNN ledixi' could Be applied ami utilized within an atuiosphere of * 
it>-)^)t i jii'tu b. i/WtMi uiiion^ aiul mamigemeut with the Government 
acting a^ a eataly^t. ' ti * 

Otlu'r identi(ied alternative^ inchule the n.^^ of traditional economic ^ 
niean.-^ to eUkOUi age labor inaiiageiueiit cooperation and the integration . 
of luunan fai tijr eon^i'der;ition> in the i>i'ivatc sector — especially tax 
measures! runcein wa-> expressed over the fact that the Economic ^ 
Recovery Tax Aet of 1081 (PX. 97-34) specifically exempts social 
science research fiom the qualified expenditures eligible for tax credits. ^ 
The testiuu)n\ presented indicated that permitting tax -credits for 
Work in the social .sciences would augment efforts to understand the 
human re-^purce components of iimovation and foster the utilization of 
the residting knowledge. rii\en the impoi-tance of human factor con> 
sideratio]l^ to increasing innovation and productivity, as attestetl to 
duritig tln^ course of the G davs of hearings, it was suggested that this 
activity could have a significant impact on the U.S. innovatit)^^^ 
problem. ^ • -^^k* , * 

* III. IMPORTA^fCE OF THE HUMAN FACTOE 

The testimony presented during these hearings attested to the criti- 
cal role that hiimau factors play ip the i-ealm of productivity and 
innovation. The w toc.^es also indicated the lack of int^igration of the 
humajl; element in decisionmaking in this area. Much attention has 
ixicn focused on the R&D, tax, financial, and regulatory aspects of 
increasing the innovative capacity of the United States, but little at- 
tention havS been focused on the utilization of human resources to 
accomplish this, Mr, Lundine observed that . . human resource de- 
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volopiuont Is thr ]vi\^t uiuler.stood factor affecting productivity per- 
formance and . . . m the lon<r term, perhaps the niost^Muoial/' (4) 
All too often. Kichard Balzcr stateil. the importance of people in the 
process IS nndervahied and nndere.stiniatod, (93) This has contributed 
• • to the (Icclinmg i)iO(ruetn it y of the U.S. workforce. As Janics Dri.scoll 
^ maintained. '^ . . the priniaiy contribution tt>-prodUcti^ ity and inno- 
vation ni American society is the human factor and it i.s a requirement 
for sociaj innovation to create that pro(hic(,ivity;' (424) 

The United States must no\f compete ii\ a diverse and competitive 
teehnologieal market. Taking a historical pei-speetive, Michael 
Maeeoby noted that . . the difference today is, unless ^ve develop 
our human l-esourccs . . . American industry will not be able to com- 
- ^ pete. ( 18) The slowdown in productivity can be as^^ociated with several 
factors. Among tjiesc^ according to Brian Usilauer, are capital invest- 
. mont, technology, innovation, work methods, and the productive qual- 
ity of the work force. (48) The emphasis in finding a solution has been 
concentrated on^he first four factors because, h6 a^^sertcil . . man- 
agement finds it easier to place tlie blame for productivity probknis not 
on itself but on government regulations, tax policy, Jiigher energy and 
inaterial costs, or unjustified wage increases." (49fThc huirfiin clement 
IS thought to he more difficult to address. Yet without ^ianagcriient\s. 
and labor'^ understanding of its impact, workers may, for example,' 
resist new techuc^ogy and thereby negate eft'orts spent on technological 
* development^and increased productivity through innovation. (52) 

To put it bluntly, capital and technology by themselves^pro- ' 
duce nothing. A machine, h jVocess, or a'system may be ever 
s6 brilliantly contrived, but it is no more effective than the^^ 
people operating and managing it want it to be or know hoAv' 
to make it. (53) 

Chris Wada ^offered a similar pei-spective. Pie concluded, from his 
experience at Sony, that : ^ 

^ 4c * ♦ rpi^^ human factor is far dess emphasized than it 

dci^erves . . . we i^ped a faster depreciation, tax credit, cheaper 
funds, modernized and nninerically controlled machines, but^ 
, nonp of thesjc help if people have low morale or poor dedica-^ 
tion. Money eanuot buy it. It must he earned. (070) 

^ The preeminence of the human component in industrial processes 
was exemplified by Congressman "Walgren's reference to a remark by 
the Chair man of General ^fotors who, when asked what his greatest 
problem was, answered that if only his employees would come to work 
half the t ime, ho would have no problems. (73) The payoffs of a good 
work environment can be immense: improved productivity, fewer lay- 
offs, less employee turnover. The importance of this was not lost on 
several industry witnesses. Berth Jonsson indicated that the oonceni 
for human factors at Volvo is". . . a ])ragmatic approach to solvfing] 
our problems and an appreciation. of the potentia) energy which only 
man can mobilize.'' (185) Similarly, Travis Marshall ascribed the suc- 
cess of Motorola toits people and to the attitndeof the company in nt il- 
izinir its human resources.^ The firm does . . not hire an individual 
simply to operate a machine or to run a department or run an office, 
but that person wo expect to make a contribution to the success of • 
the entire enterprise.'' (568) This attitude also is reflected in the policies 
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at Hewlett-Packai'd. The importance of bumaji factors there was 
afRrnicd by Raymoml DeiTure who abborlcti that motivated employees « 
are more productive and more innovative : "If a company or an orga- ^ 
nization believes in and practices thisj philosophy, and fosters tech- 
nological innovation and high quality/. . . it will be a leader in in- 
creased productivity and in bucccbbful human relations, and will also 
have a positivojnfluenco.upon our society. ",(580) 

The human clement not only impacts upori'the productivity of theu- 
Iiui\ i.L indu.^try m ijue^tion, but also ni>ou the society as a ^Vhole. 
* (\mp\s.MHaii (rcorjLr^^ l>lo^^n lemarkod that there is **a' lack of-JKlc- ^ 
quale concern (with) the impact on the community; both the lecab - 
conmiunity in which the workplace is t>ited^ and the national com- » 
munity where economic acti^ ity has a direct bearing on the national 
welfare*'' (01) The continued competitiveness of the I7nited States is* 
partially dependent on recognition jof the humaij factor. It may be 
that, as Mr. Demere stated, '\ . . the future prosperity of the^Jnlted 
States hinges greatly on oiu* ability to break down some of the adver- 
sary relation.-^liipa in our society — relationships between nmnagenient 
and labor, between vondqi^ and manufacturers, between business as a . ' 
whole and government. (5§2) \ 
^ The human factor must not becjome the missing element in pro- 
* ' ductivity improvement, Lewis Hanes emphasized. Otto Larsen 

L^oirinn^nded the committee for having "linked the elements of human 
social factors and tochnology be(:ause . . . that is whore we are^^oing 
to have to work to be able to improve the productive capabilities of 
our society." (149) Similarly, Jack Sheehan noted the interrelation- ^ 
ship of productivity and the quality of work life and remarked that 
. .^it is reassuring to fiild tliis Committee addressing itself to the 
human factor of the reindustrialization process." (302) ^ . 

IV. THE AMEKICAN WORK FORCE 
> A. Attitudes and Values * ^ 

The U.S. work force is changing "in terms of the types ot jobs 
being performed as well as in terms of worker attitudes. As Mr. Balzer 
noted, the Natipn is moving away from an industrial economy toward 
a service econo/jiiy. (92) The demographies also are being.altered. 
According to the information provided by Balzer, the figure which is 
most representative of this change is that . . in 1955, 70 percent of 
the American workforce was made up of a male head of hp use hold, 
tlie only working member in that famiiy^ with a wife and one or' more 
ehildrcn in the house. In 1981, that person represents less than 17 per- 
. cent of the workforce.'* (92) 

^Ir. Balzer identified workers with hew work values as being of two 
types: (1) "fulfillment seekers'' who are looking for satisfaction in 
the workplace and (2) "money seekers" who are interestodin express- 
ing themselves outside of their job. (94) The typical organization is 
not able to address this heterogeneity. Balzer also indicated that there 
IS anjncreased focus, among workei^s, on the self.^(94) A situation has 
resulted where, when an organization requires an extra effort, the 
employees are unwilling to make the commitment. This has ^serioub 
implications for the wonc experience and is why, in fact, tjie organiza- 
tion must be concerned with the human factor. (95) 

' : . 24 ' 
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Mr. Jons?;on roitoruted tlii.s ernpliasis on tlic self by the \Vork force. 
In 'Sweden he noted tliat . . Ave arc moving \^ry fast from a situa- 
tion wlierc the parents of our youn^ people used to come to work for' 
their Ktandard of living or for sur\ ival, wlijle tlie young people are 
coming with values which arc much more toward developing one s seft 
and towards self- fulfillment;^ (186) In a 1979 work attitude study 
conducted by the U.S. Chamber of Cojnmerce, Carl Noller found that 
Svorkers . . . place a greater emphasis on attitudes, and . . . felttiiat 
the greatest improvement that couhl be made to r^ise pi-oductivity was 
m their own area of worker attitudes ami abilities.;' (65a) 

The Xation is experiencing: various economic problemlfecaiise, Bal- 
yer ^'uirgested, the organizational motivations aiid rewards were devel- 
oped for a work force that -no longer exists as a inajority. (92) IVliile 
Dr. Maccoby ackiiowkdged that . . the work ethic is still strong" 
(12), the situation has become one where "Americans increasingly ob- 
.Ject to work that does not allow them to use their brauis and which 
robs them of their dignity." (12) It appears that typical U.S. workers 
4ro now interested in some sense of ownership, of some input nito the 
decisionmaking process as it aiTegts them. (113) 

B. Paktigipatiox ix Diccisioi^haking 
* * j' * ' 

A result of the phange^s in attitudes and values of the work force 
has been the nfcvcinent toward increased, participation of employees 
in decisionmakingvwith the organization! This has been identified *as a 
premier component of improved ^)roducti^ ity^: The feelinir of involve- 
ment and efficacy which accp^mpanich this ])artici])ation often is a cru- 
cial factor in increased innovUtion. According to Douglas White, . . 
the single most important task in restoring tlia economic well-being of 
this couHtry is the removal of the Barriers which hnpede and inhibit 
the full participation and involvement of people in their ^york.'* (259) 
IIo explained : _ * ■ 

Appropriate and well-managed methods for involvement 
and participation can increase overall organization effective- 
ness by broaden inir the input to decisions. At the same time 
. these methods lielp earn employee commitmeift to successful 
implementation of those decisions. 1. 

Unless this perspective is at the forefront of our considera- 
^ tions of scientific and technological innovation we will con- 
tinue to fail to realize our full ])Otential for economic develop- 
ment* In fact even economic survival. 

The impact of scientific and technological innovations is 
still largely depend.ont upon people; It*is .people who design, 
implement and ntili'/e technological systems. To be succe,ssful 
a technological system must be understood and accepted by the 
people it affects. . ' ^ 

There are many technical system^ which have failed becaii^ 
people were not motivftted to adapt it to their use. Participa- 
tion and involvement offers fsicl the key to fully realizing the 
potential benefits of scientific and technological innovatwus.. 
(209-260) ^ ^ , . - 
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The vftbt majority of the work force, Biilzek' remarked, is con?, 
ecvut'd with incioaoyd participation in decibiopmaking'^in the ^york- 
place. (05) evidence, he argued tliat the real re^ilt^ from the Haw- 
thuine .^tndiiw^ dcnionstratedathat *\ ^> . if you pay attention to people, 
and if \ou gue them >ome ben:5e of ownqi-bhip m the pro.qubs that they 
are pait of, the} -are likely to be more productive/' (9G) I3/ilzer con- 
cuired with die ^ui\c> lesult.s of thc<^hamber of Commerce which in- 
dicated hibui's belief tliat if workers werd more involved in company 
deci^ionmakiul,^ ihc\ would ])erforni better. (Balzer lOSjNoller 650) 
TliciTioblen^, according to wituesbCb, is that U.S. workers have never 
been asked. - ■ 

The labor rc[)U'c><'ututive.'^ were emphatic that workers inubt parj^ici- 
pate in the dici^ionmakiug proces^d^ \\ ithin the fitm. Sheehau argued 
that " juint paiticipatiun in bdteljijthrse probleins at the departmental 
level is an esriiitial ingredient" in ^ny effort to imprp\;e the effective- 
iRVd of ^the cguntry s perfoimance and to provide employees with a 
nuasUie uf in voh ementjidding dignity and worth to their work life/^ 
Siuiilaily. Ronnie Straw remarked that a large* p(^icenta^e of 
entpluue.^ feci that management does not trust them to make decisions 
ami' tliat . . this lack o.f trust caased serious stvess and discontent 
at \\ork/' (3;U) It was noted by Straw that workers in tlie United 
State.- have alwa>^ been responsible. Mr. Brown a<^reod that the^' 
\\uuld be muie responsible if allowed further participation in deci- 
sionmukini;. (olT) As Mr. Straw pointed out, and the teslnnouy sub- 
stanliateih ihcisions'in the workplace should be made bv the people 
actually doing the ^vork (355^350) The concept of participation is 
ilcMgniil acoDrdin^ to/ivl Fritt>^ as. a method '*to get^die enrpioyee 
i loser to ^^hat he or she is Ihere^ for, and that is for fr^ business to 
make a prolit/' (61) 

Einai Tlioi .-.rud testiiied that the Xorweigijn experience hasdemon- 
>trateil tl^iat *'impro\ ed conditions for personal participation in every- 
da\^ uorlvlife decisions, in planning, arid in job and organizational 
design. >ho\\ed con.siderable gains foj; workers as well as the enter- 
prise.s/' (25-20) The levels of absenteeism and employee turnover 
dtoreaM'd While productivity on the departmental level increased. 
U^ilaner found corresponding results with productivity sharing pro- 
giam^ which ^\ . . realized significant savings in workforce cost5 as 
\\ell as such iiou-monotary benefits as reduced turnover and absen- 
teeism, and fewer grievances.'* (50) Similarly, Maccoby snggestpd 
that the >uci'LSr. of Japanese style participative managenieiit (both in 
the rnitcd States and abrond) has shown that: 

* * properly organized, wo^'kers today can manage them- 
.selves, rai.-^iugthe level of performance and reducing the costs 
of administra|iye overhead and waste as they also fiiid w(jfk 
more satisfying, . . 

Furthermore, if adequately trained and informed, factory 
and office worker^ contribute to a continual process of innova- 
tiun. Small improvements and cumulative^savings add up and 
can be iu>t as important as more dramatic innovations. (8) 

The belief that people are unimportant within the schi:iuo of the 
coiporat^on i^ a bclf-fulfilling prophecy according to Bert Jletzgor. 
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However, . . if you really believe people arc valuable, people cojimt 
and people can make a positive contribu|:ion . . *. they will/' (3G1) 
If you believe people do not count, . . your worst expectations 
will be fulfilled." (361) 

' C. Management and Labor 

Management is a critical element in the improvement of produc- 
tivity. Accordinpr to Harvoy Brooks, the superior performance of 
industrial leaders can be attributed to social and managenal innova- 

' /l?o"\^ m^^^ ^'^"^^ superior capacity to originate new technology. 

(78) TnTst m management is essential,, for innovation i.nd produc- 
tivity increases. If the workforce trusts its management, Maccoby 
noted, It will be more receptive to the implementation of new ideas 
within the organization .(8-9) Usilaner concurred. He testified that 
innovative xompanies, those with policies and practices based upon 
mutual respect a,^*d commitment," have shown that productivitv can 

^ U> significantly improved. "Management style,'' Usilaner mamtanied, 
' IS critical to improving human rqjsource productivity since it creates 
the envirpnment which allows productivity to flourish." (40) 
The economic situation in the United States has forced manage- 

-ment tor look at its traditional ap])roach to managing. As TTsilaiier 
indicated, management is only ne^^ beginning to rei'ognize its respon- 
sibility in the productivity problem'. (59) lie noted that: 

^ There is now a growini? consensus, both at home and abroad, 
that the performance of American management of late has ^ 
been sorely lacking; that to some extent, inana£renient tech- 
" niques developed by Americans are being ignored here. Fur- 
ther, American corporate leaders have l)een slow to adapt to 
the rapidly and profoundly changing workforce. (40) ' 
At this point, management mu.st stop hlamino: Government and the 
economy for all its problems. ( 53) Willinin AbernathyV statements 
support this. He maintained that a significant part of the innovation 
problem . . can be largely laid nt the feet of . . . m'anagement/s own 
rule of th\imb a*nd pi^aetiee. and their lack of long-term incentives 
that 1ms berome a S(Of-fnlfillii>p ]n'at)hesy" (711). 

Past inaliageinent practices generally' have been autocratic and 
hierarchical. However, I^IacoQhy nrffued, "hierarchicah pblieing style 
management causes resentment, sabotage, costly absenteeism, and a 
negative attitude toward business, particularly in a new era ^^ ith values 
of self-affirmation." (8) Traditional iWtPrns of ntanagement are no 
longer sufficient to ensure productivity. (0) Brooks also took note of 
the ^ . . worldwide trend toward disenchantment with bureaucratic 
organizations ^vith highly fraelionated joh responsibilities nnd elab- 
orate systems of hierarchical controls." (81) Tlie hierarchial ap- 
t>roach which has heeucleveloped to assure efficiency of production has 
tended to thwart this efficiency, according to iMetzger. Concurring, 
Sheehan testified that "the factory culture is often an autocratic one 
[and! this has created an antagoni^^tic work environment fliat often 
results in poor quality nnd restrained production." (30-1) Or£raniza- 
tions must U desi<rned, Metzger stated, so that tochology i^ advanced 
while simultaneously meeting. the human requirements. (360) ^ 
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The dovolopniGiit of new i-cwanl structures is ncccssai-v to oncour- 
ii£:e people to work aiid to l)c creative aiul innovative. Often, Maecoby 
noteil, a company's reward .sy.^rms are set up with iilcentives „siieh 
that certain levels of manai^cment can irain pei-sonally only at the ex- 
pense of the firm as a whole. (21 ) The .situation now, Metzfrer asserted, 
i.s . . a fragmented or splintered approach to motivation," (eSGO) 
The "players*' within tlie eoi-poi ate structure are divided into pjoups, 
each with their own self-interest and separate ^als, hut witliout 
nmtual tar^et.s and a common lan^juage. (861) Aceordiufr to Metj^fjer, 
the corporate structure mitifrntes cooperative motivation; what is 
necessary is^ the develo])uieht of incentives which create "orfjaniza- 
tional boftds" throuirhout the company on all levels. (301) 

Mana'jement tends to emphasize short-term re^tdts and financial 
(jaiub over lon£;-term devilopment. Sueh activities have imposed har- 
riers to the impleiuvntation of new inana,£:erial teehniques and im- 
proved productivity, accordins; to Dr. "Maceohy. (20-21) This is, in 
pjjrt, a n-sult of various elements \^llich Baker identified, including 
the piH^lominanec of lawyers and financial experts in to]) eorpoi-ate 
posit ion H and the fact ifliat most companies are owned hy stock holders 
concerned mainly with .'-hort-term dividends. (11-i) As Ahernathy ob- 
.serVed, "then» is a cjreat ten den ey on the part of .\merican mana^je- 
ment to act lila* ca]>ital brohoi'S. "Rverythino; can be bought oi-sold . 
,inchidinsr teelino]o£rical development and productivity. (711) 

irowevi»r, the traditional numaeerial theories are now he ins; ques- 
tioned. *As an exanjple of this. Dr. Brooks identified the debate fifoing 
on at the TIajnard Business School. The problem is that tbephilosoidiv 
of the se)iool, as with manv business schools, . . places too much 
emphasi.s on sbort tei m profita])ility, a very foi-inal return on invest- 
ment analysis, j\ik1 quantitative criteria for investment. . . (fiO) 
Baker arirued that the ]M-efeii|nce for immediate answers bad led to 
a "fad ism" in nianhirerial styles, ^fanairement sej^^kn Hie quick fix rather 
than de\elopin£r an understand inir of where the Hrm shoukTbe iroing 
nn<l how to iret then'. (112) Lila* Brooks, Bnlzci^nssertcd that a lon^r- 
temi perspective in polieymakinir jnust be institutionali'/ed and re- 
ward structures wliich ])rouiote this uuist he devcloi)ed. (113) 

Innovative mannirement is neees.sarv in order to deal with many 
of the factor^ associated with increased productivity and, as i\faccohy 
noted, a commitment by the orjjauization is essential to a creative man- 
airerial jipproach. (10) Tlie typical adversarial relationship hetween 
management and unions no lonirer is heneficinl to either the company 
or the emplo\ee. TTowever. several \\itnessos commented tljat coopera- 
tion is not beinfj tau<]:ht or encouraged. While -ATaceobv eotitended 
that nuninijrcnic»nt jifonerally L''t'ls ihe union it (l(»serves, he ^suijirested 
that union.*; mtist ^16 beyond these adversarial positions and de^elo]) 
capabilities for teamwork, cooperation, and problem solving, (15) 
Currently, union leadership isba.sed u])ou collootixe 1)ar£raiuini]: skills, 
not technical or managerial ex)%rti.se. K is .now imperative that the 
laftiM* tuo be developed. (10) Metz'^er concurred with this assessment 
and urired: * 

* * * that we really take a look at this- ,T^d versa rial relation- 
sbip. It must be dramatieallv chaufired toward a cooperative 
collaborative relationship. We do not get needed suppoi-t, ih 



28 



V . ' ■ . ' 

our schools. Onr scliools do not. touch lalior-mana^romont co- 
oporatioti : tlioy toarli managonient-labor conflict — how to re- 
sol vo conflict, lio\Y to mod into, Itow to arhitrnto. lio\^h norro- 
tiatp, how to fi^ht. Thoy do not to{ich labor and nianaljoinont 
' how to work toaothor toward nnitnally satisfying goals. That 
is a crying need \r\ onr country today/ ^ /v ^ 

!N'ol)odv lias fminod or taiiglit peonlo how to collaborate., 
im) ' • ' ^ ' ' • ^ 

V. EFFORTS TO IMPROVE PRODUCTIVITY 
/ - ' A, Approaches ^ 

Onco the varions issues associated Kvith prodnctivity are identified, 
tho question becomes one of wljat actnitle.s can be taken to allevinte 
the problem. The approaches to labor/management cooi>eration and 
increased ])rodnctivity described thronirhout the hearings are based^ 
genei^nllv on a sharing of decisionmaking within the company be- 
tween the employees and managemenf^ — founded noon thc'idea that 
tho worker with experience can contribute practicaTidcas for imiu ov- 
ing prodnctivity within his or her working environment. As Baljier 
noted, all the worker participation procrams described duryig the 
hearings should improve productivity because thev "are ainied at 
giving greater autonomy and flexibility to bine collar workers, al- 
lowing people to participate more and ifiore, N\liich seems to be a con- 
cern according to our data of the vast maiority of the workforce in 
America." (0.")) Several of theso ai)pronches. "thVir underlying i)hi- 
losophy, uud the benefit.s derived from their implementation aic smn- 
mari7,ed below, ^ 

These hearings provided comparisons Iwtween countries which af- 
forded sonu* interesting insight into altcrnative-^a])proach('s to work 
and tlie iitilization of hnuian resources, TTowover. there was general 
agi-eement anmug witnesses that, while the TTnited States can learn 
from its competition, there is a need for, as Mr, Lundine noted, 

, , American solutions to American problems of the workplace , , 
(4) Thoi^srnd cpucurml with this assessment and observed tliat pure 

. , replication will not worlc/' (20) E:tch nation has its own capabili- 
ties and resources and must choose its own solution according to its 
f^ii-iciilar values nnd ctilt are, (28) Keiske Ynwata alsoq^rovrded a note ' 
of caution. After describing the Japanese exj^erience, be stated that it 
would be . . dauirerouK to transplant the same tbmir from Jai)an into 
the Fnited States, where the eiivironment is eutii-ely different." >(^0) 
,\s Japan studied and modified TT,S, mctllodology after World War TT, 
so the .Fnitetl States must study and modify the Japanese approach to 
adapt it tortheTT.S, work environment. (74)' 

Robert Cole noted that . , borrowing from a foreign culture is not 

a one to one relationship " (701) Balzer pointed ont^hat one of the 

icasou^ why unlqiielv AnuMican merhanisuis tostinndate productivity 
must ho developed is that the T^uitc^l States is a far more heterogeneous 
society than Japan and, therefore .Vthc motivations must be difTerent. , 
(110) "The egalitarian nature of this homogeneous so<'iety."'\T()ii Ami ^ 
explained, "especially cnahlefl the Japanese to maximize the effects of', 
\aiious hmnan inputs r(»snlting \ fi tlieliigh perforniance of Japane.se 
corporations/' (250) Chris Wada remarked that, in Japan, the family 
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ir> tlir irio^ /luportaiit ami iiifltn'ittial iinit.Tlio dcvelopincnt of a respect 
for Noitical U'lation,sliip.s tliat tlii.s lia.s en^rondcrvcl i.s^trans&ri'od to 
lu.majjinu'nt oinployoo intei\aetious. (070-077) Dedication to flic com- 
p.un i-> lu'ipiocatod by job secnrity and concoi-n forth© worlccr,: "this 
inlttii.il hcjitago sundy liel])-» pi odiictivity tlirongh dedication and 
hnalt\ icudi'iod in cxchan^(o fui <j;c)niino concern and care bjf the 
resi>oiLs5blo liead." (677) ^, ' , \ 

Th\' .LipancDO utili/i* conM^nMis fiiana^jfinent, which cmpliasizc^an 
attitude that^as dcscj ilx^d ])> Ya\\ata» *^vliat was good for the compahy 
N\as good for tlic eniployee/"* (07) The rationale utilized is that: , 

Japan does not have many mineral resources. The only nat- 
ural resources it has are people. . . . Perhaps it is this^«lreat 
that drove Japiinosc companies to continue to increase their 
* conrpet itivencss in tho inttu-nntiomil jnarketplace. (67) 

Aiai te-tifi^'d that the Japanese success can be attributed in part Ito 
*\ . . iiiunagrniriit s\^teni.stha{ place lieavy emphasis on the harmonious 
in\»;l u uieiit uf uumageis and woi-kei*s in attaining^strategic goals of 
then oi^r.nji/al ions'' (ri.lG) There is, howevei\ in the United States a 
tiioic t oiiipi ( iti\ e lelationship bet^^een management and employees. 
This. Wada suggested, must he terminated : 

ThV imif)\ati()U \\c need today depends on cooperative team 
cffoits and in that regard vertical adversarial relationships ^ 
^ vhonUl \ )v r(»phicetl by ^i/Cooi)eraf ivo and hai'monious one ... a 
ghatrr cmpha.sis upon huntau fncfoi- is imi)erative. Money 
cauiu)t buy dedication Wl loyalty. (679) 

The nm-vt inipoilaot step.Wcording to Met>cger, is that management 
cu'ate ai'liiuatc of coopi^iatioh \\hether through quality of working life 
^ l>joi:iai^N' (jiialit\ ciu'U^s, financial i)articipation programs, or stock 
()\wn'i^hip elToi t^ ^luh that *'\. .an individual tuinson within himself, 
lie tuins on and maintnini his own motivational engine." (oOl) 
ICai h t u\ iionniuit jiiitst lu'stiioied to deti'rmino uhich approach would 
^ lie the mo-vt siim'^-^HJ. But the Wncial fad or i.s jiarticipatioiv Met/.gei' 
aigui'd that '^ . . wliat wo nee(l/today are cohesive incentives that cut 
vi^rtieallv througli the organb^tion and pull the eomI)an^ togcthei.' 

^^ac('(lby suggesled tluit the success of Jai)5nu\se , , - i)articipative 
managenien( and the GM/UAW Quality of Life prngrani have 
diamali/ed the fact that pi'operly organized, workei'S today can 
managi' tbemsel\e.N» laisiug the level of iierfonnance an^l reducing the 
co4.s of atlministrati\ e oxerhead and waste a.s they also find work 
nu>ic >ati.sf> ing/' (8) He id(Uitified^t wo styles of uiauagemont which 
can ut hievi' thi^> i)articipation : one being siniilai' to Ja])anese paternal- 
i.NUj in ^\bich companies guarantee job sceui'ity and respect of the 
indi^id^ah and cneourage coutiiuied education and the other wliich 
**, . , i'^ lo lu' hmnd in tln)so uniouizcd companies which are able to work 
roopci a1 i\ el\ uilh a strong and pi-ogiessive union [ . where. manage- 
'^mvni \\f)iLs'in a ^Mjmiled pai tuer.sliip"' with the union, gaining both 
eooperalion and [le.xjbilitv. (0) 

Aeti\itic.s to un])rove human rosoiu'ce.s productivity must include, 
Usihmer maintained, . . the development of a non adversary rela- 
tionship between management aad luboi tlie sharing of the>benefits 
of pioihii ti\ il;\ impiovemcnt and a thorough change in management 

« 
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Stylo l>as(Hl on tnist." (r>3) The use of ]al>or/mana>romont comniittoes, 
^^lio^conimontcih an ojfrt;j.;tjvA-inr<3mn hccansc* flioM*. ^rou^iS . . 
^ ( vmh](\ Qmph\(tSif^^ invol\o(l in tho firni and more in con- 

^'trol M thoJr nwii workr draw on *on tho jo\)* knowlcdii^o'of \vorl{o?-s; 
. ^ ^- ^ ^-and lilibw labor and ninnafiromont to solvo nianv prol>loms in a nq^n- 
^ advoi-sai-v oi\vironniont.'' (5Q) Tsilnncr also pointrd ouf flint GAO 
studies havr'sliown that workors do not want to partioipato in all 
.company drcisionniakin^r. hirt only in thoso tii.sj^ocfs which diroetly 
affect thrir johs. (/)0) "That,'* ho spooifiod, «is wliat pi-odnctivity 
sharing is all about, whothor yon arc tnlkin»: about inipro-sliaro pro- 
*:ranj>. the Scanlon plan or the Knckoi plan, all of thcso plans involvo 
partioipation on a limitod basis' in torms of tbo workplaro" (00) 

.Toint lal>or 'niana^^cmont ooiuinittoos akso were identifiod by ^^^^'to 
as a widolv iisod . . vehick^ fou oniployop involvoniont . . (250) 
Other initiativos which aro boinir ntili/^od inoludo aotivities to im- 
prove comnuuiication botwoo'n labor and mann^oinont, and »rroup 
problpm ^olvinir. ITowovor, "Wliito.^roitorntod, tho movt important fac- 
tor is tlio participation of the people in'their work: 

Appropriate^ and woH-innnajrod methods for involvement 
aiid participation can inerease overall or;nranizntion effective- 
/ ness by, broadening the input to deeisions. At the^isame time 
the^e methods help earn employee eommitnient^ to siieeessfnl 
implementation of those decisions. (250) 

AVhat must be achieved, he nrffned, is an atmosphrre withii\ which 
to develof) a common interest between all partiripnnts in the j)roe- 
, ' ess. (^2r»0> The .success of the Jo ni est own Labor /Afanajrement ¥*roject 
and the OM a'-senibly plant in Tarrytown show that tjiis iy.>p.mgch 
works. (200) These and otber siieee^s . . ilhi^trnte-what eaft be 
done when eonrajreoii.s indi\idiials decide to take the first steps in 
identifyin.s: and Axoikinsr toward common sfoals. instead of tJie win /lose 
approarh which iru'\itabl\ tiii ns to a h»se /lose situation foi nil parties.'* 
f2r>0) Tn this situation, the resilts of labon'manairement eoof)eration 
brin<T:*h('n(*rits to woikcrs^ manaj?enient. the com]»any, the industry, and 
the communities' inVhieh they are located. (201) 

^fet/Cfirer identified several eondition.s neccssarv for sueeossfnl moti- 
vation proirrams. These include a commitment fron^ both manaifc- 
ment and labor» recoirnition of the individiiab and rconomic incen- 
tives so that worl\(\rs can share in cfTlciencv irjnn'^. (-''•OO) Tl;je idea of 
compeiisntinfjf ^workers for irrif»rovin<r their productivity and allow- 
ijnsr them to sbare in the increased profits result in <^ from Improved 
productivity wa.s a factor in niany of the prot^r(vnis dc,scri))ed^ Mctzirer 
arijned tliat one of the crucial in^rrcdicnts . . in tlic Japanese snc- 
• I'css has he(*5| their flcxi|;lc compensation ])r()2:rams.'\(370) At IVfotor- 

ola» the approach used contains \}\vvv components: participation, 
proprietorship, and entrcprcneurship. (500) As dcsriibod in 
]\^ar.shairs te4imonv» ^foforola has a Particlfiative Manair^'nicnt pro;, 
<j:ram where rcirular meetings allow discussi{>n of tlu^ woric environ- 
ment, <|weslions» explanations of nrianairenicnt (l(»cisions. and solicit a 
tion of emplo^cc\ ideas for improvements, (tui) Tn addition. Ihe 
Motorola 'proijranjs are lied to trroup iijceiifivc couifjcnsdion plans 
whicli prf»>ide for financial re\\ards if t/ie ylandardsset by the ^nonp 
C/ are exceeded. (571) 
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Silialarly. Ili'wiett Piu Kunl Iijin in the pa.st fow vmu-s, "extensively'' 
iitHiml <^uftlity teams wliieli liiv hiiM'il on the^Ainality eneli» euneejit. 
^ (509) Tlus pro^rram, i^cflectin^^ the eonipanys pliilosophy tliat. moti- 
vated people aie more productive than non-motivated people (580) 
con^ibts of \oluntan <iroupM uhidi meet to ilisi'Uss |>rohh'nis in both 
manufacturing ami non-nuumfaetui in<^ areas. They aet to analyze the 
barriers to moro effective work ajul tiy to improve operations. (005) 
The tpialit\ ciirlr approach i.- also utiliml at AVest in<>fh(>use ami 
Hanes noted that it is well received hy the employees: 

The fewlback, both from the \vork( i-s and manaf^nient, is 
(piite i>ositi\i' about the worker paitieipation, the worker sug- 
l^estions. the (pia'lity of not only the ideas but also what you"" 
might call the improved (juality of thi workei-s themselves. 
They .s(»eni to l>e upj^raded because now someone h willing to 
listen to-^ein. (145-146) 

Of imiwrtancf is that upper managenuuit strongl} 'suppoi-t.s the pro- 
gram, fii*st liru' hUpervisoi*s receive training pertinent to the program, 
and participation isvoluntary. (147) ' 

/rile impoitanec of fop luanageinent supjmrt for thi.s.type of effort 
wa.^ also affirmed hy Jpn.sson. (18:>) He testified that the Volvo strat- 
egy ()e\i.M'd aeeoiding to past eumpany experienee and permitted 
. . moiv flexibility l>ot}i fron» a teclinieal and from a job-tlesign 
])oint of vie\y, fwith") n»ore ivsp(>ns]l>ility delegated to the f>ebj>le-- 
that is, increased participation.'' fl^vl) It is a dynamic pro<'e.ss, with 
different .solutions for different contexts (185). but always with 
. . an active and positive management attitude toward change/' 

Sheehan obser\ed that a cooperative a]>proaeli Wiween labor and 
managiunent i^ neee.ssiuy for problem solving; "joint f>arti< ipat ion in 
solving thc-Se problems at the deparlniontal l(*vel is an ess^ntial ingre- 
dient in any effort to imf)rove effectiveness of the eoni]>aiiy's per- 
formance and to prov idi' employees with a measure of involvement 
adding dignity and wortli to their work life." (.^f)4) To. accomplish 
this, in 1080 the United Steel Workers of America entered into an 
"exf>erimental operation'' called Labor-Management Participation 
Tennis. (304) These teams handle job related problems wbieb cannot 
1h> addressed tlu-ougtrtlie- grievancv or aibitpition proc(;duiv.s; those, 
whieh reipiire . . an effeptive rhar.uel of eommunications between 
workers and management that also would contribute to the efficiency 
of the enterprises as well as to (he welbbeing of the workers.'^ (^^04) 

An»eriean Tejephone and Telejirapb (*'om])any and the Communica- 
tions Workers of America (CWA) have, •according to Straw, set up 
three joint projects to ". . . deal with day-to-day is.sues of the vvork- 
plaeo" which coiild not be addressed J )y eolleetive bargaining. (W2) 
T\\vx} programs include a terhnology change eommittee, a national 
quality of work life Qoinmitteej and a national job evaluation com- 
mittee. The eonunittee.s act. to network [>roblems and information 
about the impact of technology bet wec^n nuuiagement and labor. (33J^) 
Based upon the OWA exi)erience. Straw, proposed .several recom- 
mendation.s on, how to approach labor/management problems, Ife 
testified that, in thesct efforts, (1) laboMnust be involved ; (2) training 
is neecNsary to ensure the effectiveness of the program; (3) workers 
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must lmv(^ a(('4'-H-. (<> inforiniition ; and (4) ninna^^Piiient must keep 
labor infonurtl alnait closiiiirs. hHiii!()lo<^ic\s to bo. intnHliiml, as 
woll asotbor activilios which afToct tbo worker, (834--.'W5). 

Ralzer iibMitified fii-ht-lino silpervisoi-s as the hiost ro.si.slajit to pro- 

' ^nuns whith pn)\i(le iiicroii.srcl participation by tho worki-is., ( 11'^) 
Simihii ly, Xollrr niaintainoib tbcM* pi'(>«rKUjis dian<^(» the fnmbuncnlal 

, l)obavipr of niana^^enipnt and laLor (i;r4), tlnis attitiulinjil inipodi- 
menls are quite provab-nt. (051) .IVaditionally, bibor/'in'ana^reinent 
interaction lias hceiijuhersariak However, ]\ret/,<]^fj* ar^jruoj]. tliis role 
may bo auarhroni>;tic : 

Tliore is a time to i\^;h\ and a time to eooporale.Tho inonli- 
natocost of bilM)r-manaf]roinHit eonfliet w ill nolonirtM'be borne 
by consumers or by the public. The principal vicfiuis in Ibe 
stru<i:«(Ie are mana<^(»iiieiil and laboi*— the parties llieni.se]\es-~ 
Vbo sufToi' lost niarlcels- and jol)s as conflict drives costs up, 
up. up. The only iKMidiciaries are ovei*seas coiupetitoi-s. (300) 

Trainin«r uiid education are necessary to reduce this coa^Ii^•r. Rut;, in 
the lon^ lun, Richard K.abn niuintaintMb rouipc^tit iuii will dc((M'niine 
the success or failure of the concept. The organixat ions 

* * * that are moi*c proorressive in terms of ^];etJin<]: to 
the un(lei*htandin«( of causes of productivity <rn)\\t If nbd find- 
ing ways to work together to make suiv that both w^orkers 
and nianjuj:en>ent are on the same wave length and path \vill , 
.succeed. Those firms and thoso unions which laj; Ix^hind and ' 
end up with lower productivity growth will meet their fate, 
as determiiKMl by the market, (0^5) 

• B. Tntiioiuictiox ()F Nkw Tkciinoi.ocy 

Change in th(s woiflkplacc is an iniportant factor in productivity and 
one which iriv(»I v c,^ var-ious human factoi coiLsidci al ions, prinun^ily 
partieipati(m in «]ei><??kmina^\ing/rh(' in\ol\ cin<*nl <»flhc employees in 
<leci^ioiK^ allows for t .'(■mu)logi('al clioiccs lo be made . .with reason- 
able control over (lu^ consecjueni e.s economir as well as so*'ial coii.se- 
qncm'(»s,'' according to Tlioi>rnd. (28) "A funcbuiicntid problem of t be 
infroduc.lion of uew^ technoh)gy," Hiooks , noted, "isMiat ils b<'nc(ils 
aiul advers(» cfTccfs are uneijuallv distributed.'' (7!)) Part of thi,s is 
due, Hi-ooks stated, to the situation where the iust iliit ioiis wliicb are 
devclopiug the leclinolojjtv aie. separate from the o? gani/at ions where 
it is being a[)plied. (Hf)) To countiM acf tlii^. tFu' evicb'Hcc suifi/^'sts that, 
as JonsM)n <^\plaine(l, ''t().eu.^U!'e la.sliuir cd'ecls, initi;iti\(s f(u'change 
must com(» 'from ihv \un^ ratJier than fioni the shj^'or from ex- 
perts. , . (185) 'F'horsi'ud stated that "we an», losiiur a lot liy not 
using th(» workei, direct Iv ad'ected, the technirian and the foieman 
of the department aflVetiMl in the a<1aptatron and futnie ntili/atlon of 
new technology." (4 1 ) ^ ^ ' 

>f(^w^ tCi hnol()gy has both positive and nc<r*'^ti\e impacts o?i Ihe work 
envirouhieni and pi'oduct iv it y, according to the h^sliuiohv^ pn'Senled 
at Mies(^ hearings, llanes hl<rhriirht(Ml ihe positive asprcf'sof the adop-^ 
tion of new technology which, he a^M'rted, when conihined with con- 
cern fo!' human resources, , . nuiv well result in oui resur^rintf in 
te,nn,^of the eapabil il ies of t he United States.'^ (12^) New lcchnolj{)gy. 
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acOi>nliiiuj to HaiK'^, will proviilc f<>l* inijiroveniont.s in uorlvor Status 
ami i)a\, ami will msiilt in tlio- (l('voI()i)nK*ni ofinurkrls for lunv hUills. 
( Similarly, l>ni('iv inaintajutHl tliat anioiiiniioii can iniprovo the 
([ualit\ of worlvlifr if handloil corrcrily. As an cxaniijlo, hi ono IIow- 
. Ictt-Puvkanl ofiirc in California llu' ntiiiil>oi of i*miHoyri'S Jiee<'s.sai'^^ 
for ono task \va,s ivdiiml by five, bui- .stiliMHpU'nlly four of Iho. fi\T 
pooi)Iu tli.si)laml tnov(Hl to joh.s wiili «j;roatiM- i-ospon>il)ility. (r)81) 
^\\riK*U of llu^ t I'd ions Work li;is ImyA cliiuinalcd Jnul propk* are ])nniil 
off their inei-easo in proilnctivity." (582) 

Straw aeknowloxlgcd that fhoi-e ai'o, numerous benefit.^; to lx» derived 
from the inti*oduction of iie.w technology: 

, Docrea.'^d cost.s and improved productivity that re«ult^s 
from t^^chnoIo'Tficnl ohan^^c can sui)ply a nuich-neexled boost, 
to our lagging economy. New trx^hnology can lead to our im- 
proved st^uidard of living, enablingus to enjoy a greater num- 
ber of iminove<l p!XHluet,s aiul services. 

Tcchnolop^y can bring, ns everything from tiuuvsaviug 
gad<rt»l^ for ilie home to life-saving medical devices and can 
even i>re\ent the world from running out of energy and na- , 
tural lesonrccs* 

In Ihe worki)lace developments in technolog-y can improve, 
working coiidii ions ami o]kmi m]) new jobs. ('"li^D) 

Ilo\vr\ci, lie eai^ioned that along with these benefits are potential 
costs: 

Businesses generally ])romote new technology \n a short- 
sighted attempt to dcei'ease costs, l)aying little attention to 
the human (*lh'e(sof innovation. 

Adviiueements in technology can have sti'ougly adverse 
eth i't.^ on workei-s by ivdneiiig skill !'ef|uii'ements;eli!uinating^ 
jobs, fo^tei ing mental and i)liysic}d stivss, civat ing healtli and 
.safety i)!'oblems, and fnicturin*j; jobs. 

Woi'k(UN are heavily monilored and eont.rolled l)y manage- 
niont and by inaehine-s^ — causing a delnnnnni/at ion of ilu^ 
work])la<r. Km))loyees be^iii to feel like nieiv a])pen(la/j;cs to 
the njaehine, aiul not like individuals. {\\?>^) 

Judilh Gregoiy also identified the negative asi)e('ts of the introduc- 
tion i)f m u ti'( bu()log\. Whilc> aeknowledgifig tliat nmovatious in of- 
liee terliuologv ba\e great ])oteulial to U]>grjKle jobs ( 17^^), she stali'd 
that . . IIk^ way cpm[)ulei t(M'hnology is b(*ing intro(bn'ed in nuniy 
ioikiy not only eau.M'ssnireriiig among millions of olIii*c workers, 
bnl also iloes not lUM essaiily s(U*vi^ tlx^ goal of [fin'theiing ])!()duc- 
ii'\it>.*' (110) Olliec antonuition, Gregory maintained, ])crmit,s in- 
m < i4*ased di.M iplinc, .st amlauli/at iou, ami work monitoring which . . 
mMhViiiiiM' l>ol('ntial gains in ell'eel i\ eness, cause new iui'lliciencics, 
and take a great toll on ])eople." (440) 

What apl>eai^ to be Ihe determining faetor in whether the introduc- 
lion (»f lu'W ii'dmology has a positive or lu'galive iini)at't is the im- 
))lcmenlal ioM nu ( lianism whet lie! ot'not tlu> wot ker has an in])ut into 
the rele\ant decisions. amount, of im i'easctl ])i*od!n'tivily engen- 
deretl by new technology, Straw obseivi'd, Is i>artly (lependeut on how^ 
. .il is accitplcd by tlie em[)loyees and Ibis is iufbumccd by the amount of 
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involvement ^^o^kc^s ]m\ intfero decisionmaking process. (352) Ac- 
coixllng to White, many new teclinologicul s>i>teini> fail becaubc work- 
ers were notVilling to a^lapt to tlieir ubc : ''tlie impact of scientific and 
technological innovation ib btill largely dependent upon people . . . to^ 
be, Micce^sf ul a technological system uaist be underetood and accepted 
ly (he people it affects/' (259) Metzger concurred. He remarked that 
pennitting the worker to participate in decibions concerning new tech- 
^lological choices results in a hituation where there is . . a readiness 
among the people ^\ho ^\urk uith these machines to accept the equip- 
ment, t,o be trained on it quickly, and to get it on line." (390)^ • 

DriscoU stated that the cause for many of the problems w^hich have 
arisen from office automation stem from the manner in which the tech- 
nologj' is implemented. He noted that, in most instances, the process by 
which the technolog}* is introducedMgnores the principles of "par- 
ticipation, identity, and equity/' (424) Office equipirient is being de- 
signed in such a manner that little skill is nocessax-y for operation, jobs 
become highly specialized, and there is an emphasis on providing in- 
formation to a few key decisionmakers based upon the assumption that 
that will improve productivity* However, according to Driscoll, "those 
principles are just the opposite of the ones [w^hich are necessary] ... so 
3'ou have the technology' being, designed and implemented in a way 
that contradicts everything that we Icnow about how to make people 
productive and innovative in offices." (427) 

The example? provided by William Koch of the Federal Aviation 
Administration and Ruth Schinicl of the Department of State dem- 
onstrated that, in both practice and theory, when employees partici- 
pate in the implementauon process there are Significantly fewer costs 
and a willinguehS to accept, utilize, and integrate the new technology.^ 
The project Koch headed at the Federal Aviation Administration 
. focused on the interaction of human organizational needs with 
the introduction of new technology in the workplace.'' (393) The re- 
sults of the project affirmed the importance of field input into any 
technolog}^ changes or research and development programs: "The 
recommendations of the people who will use a new system must be con- 
sidered during its development. The benefits are simply that there is 
much h^s chance of sometiiing being overlooked and tlie field [of avia- 
tion! gaiiis a valuhb^e resource." (396) 

Similarlv, RutJi S^himel testified that, in selecting new <yfHce equip- 
ment, the huinan ^factor was given ecjual consideration with the ma- 
diines technical tapaKility. (549) This, allowed ^or the selection of an 
effective technologj*, c^ne that^ would have no, or little, disadvantages 
and allow for job enrichment. (551) It^is necessaty ITiat, in Schimers' 
words: 

* * * the people who have to actually use the equipment are 
the ones ^perhaps who are the most important in the whole 
decisionmaking process, not only because they make the 
equipment work effectively but also because introduction of 
equipment affects their commitment and productivity. (551) 

C. SociAii Science Research 

The absence of reliable, quality information concerning the impact 
of human factors on increases in innovation and productivity was reit- 
erated throughout the hearings. Hanes asserted that more research is 
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necessary to understand tlie results of industrial participation pro- 
>i-ain.s. The activities within the T'^nited States, as welf as those of for- 
eijrh conipetitoi^, mubt be studied to develop a comprehensive knowl- 
edge bai^e. According tS Hanos, "we need to set in place mechanifems 
that can-identify wh(ft works nnclAvhat doesn't work: what are the im- 
portant factoid \vithin a profirr^m that makes it result jn higher pro- 
ductivity and more innovations/' (121) TT.S. competitors, especially 
the Japanese,, are so ])roJuctive because tlieir'manajrement practices 
aiv leased upxin an understanding of the behavioral sciences, as Aber- 
nathv noted. (710) 

The National Science Foundation (NSF) has responsibility for this 
type of research activity within the Federal Government. According 
to Larsen, the Foundation utilizes an approach which is . . multi- 
faceted . . » Fandl involves support for all science fields, both dis- 
ciplinary and midtidisciplinary, applied and basic . . (149) How- 
ever, Larsen indicated that there are organizational concerns since 
there is not a systematic approach to research in NSF, partially , 
^ . . bescaui^e the Foundation's mode of operating is to respond to the • 
research community and its interests." (150) There are at least 12 
programb in three dilYer^nt research directorates which relate .to hu- 
man factors in innovation and productivitv and "someday," Larsen 
testified, "all uf these various elements within the organization may 
oven begin talkmg to each other and find that we have greater 
streni^th than we had realized." (149) 

Despite the various programs which NSF conducts in this area, 
there are questions as4o its comnnitment to social and behavioral sci- 
ences, as opposed to the physical sciences, Larsen agreed that it is not 
often rocoirnizi'd that social science is a Gource of important social in- 
novation. (140) He testified that : 

* * * a major part of the nnoortainty about the future of eco- 
nomic growth of the Vnited States seems to be due to our in- 
adequate understanding of the processes that determine the 
rate of investment, whether private or public, hi knowledge 
production, the prodHCjtivity of iavestmonts in this, and how 
sncli k'now ledge gets utili?.ed in the process of technological 
chan<Tc. Knowledge has tho properties of a public good, but it 

is also produced privately, T thinlc we need better measures ' 
ami more useable models to encourage and reflect the involve- 
ment of both sectors in the production and use of knowledge. 
(152-153) 

yet, despite the need to understand better the behavioral and social 
" sciences, Larsen conceded that the funds to support this type of in- 
quiry have been drastically reduced : 

* if vou look at basic research and social and behavioral 
science from the period 1980 to 1082, three years— there has 
been a reduction across all agencie$ of about 28 percent! * * * 

* Xow, there, have been some variations within that, for eco- 
nomics in agriculture and so on, specialized missions. But 
within the Foundation for that same period, the reduction 
^' for social and behavioral science is even more pronounced* 

about 6.^ perecnt. That also continues, unfortunately, in my 
view, if you take it in constant dollars, a downward trend 
for a decade preceding that. (169) 
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This situation i<5, in Clmirman Walgrcn's estimation, one of utmost 
concern given the impact of luiman factors, in U.S. innovation and 
productivity. (19) 

Many witnesses identified tliose areas wliere information is scarce, 
inaccurate, or non-existent^ but whicli is vital in providing input into 
efforts to improve productivity and innovdtion, Tlie operation of or- 
ganizations was given as a prime example of an area wliore knowledge, 
through research, must be expanded. Koch testified that ^^oVk must be 
done on the relationships between system performance or productivity 
and human attitudes and behavior. (308) He proposed tlmt addi- 
tional study is necessary in the area of 

* * * organizational placement and integration of socio-tech- 
nical projects. Credibility, participation, and acceptance is 
greatly affected by where and how in the organization the 
function is placed and conducted. (398) 

The National Science Foundation funded a study on the introduc- 
tion of robotics in U.S. industry in which Hanes participated. In its 
report, tho study committee on robotics identified areas in which 
further research is necessary. These, while specifically addressini; the 
area of robotics, can apply across' the board to other industries. The 
fniggc^ted topics include: (1) socio-technological studies of now equip- 
ment; (2) retraspective organizational studies; (3) case studies of 
experiences including analysis of implementation ^activities; (4) fu- 
ture manpower ueeRs; (5) 'identification of worker selection criteria, 
draining needs, and\nethods; and (6) human factor issues. On a more 
comprehensive level, thqro is a need for research in th.e measurement 
of administrative services and knowledge of worker produGtivitv levels 

well lis research on the relationship between worker participation 
m decisionmaking and productivity levels. (138-139) 

Noller agreed that there is much not known about the i^lationship 
of productivity and participation at the microlevel, that is, the level 
of the firm. (651) To expand the body of knowledge relevant to in- 
formed deci.sionmaking in this area, Larsen suggested that additional 
researcl^be performed to hotter understand the interactions between 
social or managerial innovations (how organizations inno^ate); the 
innovation process itself; how innovations are implemented ; the cap- 
ital formation process; tho rates of return from different types of 
research and development ; and the effects' of inflation on R&D expend- 
itures. (151) 

Given the various problems associated with organizations' handling 
of human resources,. Balzer suggested that "... there would be a givat 
opportunity for a field called organizational anthropology, which 
would be an effort to both understand-organizations as cidtiires, and 
how cultures cither adapt or reject programs/' (115) This cross dis- 
cipline approach also w'as advocated by Thorsrud. ITe ]>roposed that 
JHhe segmentation p'f scientific disciplines aud professions is a serious 
cp-nstraint,^' (28) in that it interferes with the evaluation and utiliza- 
tion of* the results of cooperative efforts. He -propo.sed that more 
"untied money'' be made a\ailal)le for problem-oriented, rather tlian 
discipline-oriented work. (43) The problems are not limited to one 
type of science ; the research should not be o^hcr. (43) 
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The key role of the social scientist, >fuccoby stated, is to assist peo- 
ple to leam to be social scientists tliemselves. Their goal should be 

. . to develop tlio capacity for those workers, those managers, those 
union leaders to^be able to study, evaluate, understand, do social 
science." (16) lie pointed out that social scientists arc partly to blame 
for the lack of research in this area. It has been the case that . . social 
scientists can make theuiteelyes a nuisance by their compiUbion to meas- 
ure evevytliing, including t^he uhmeasurable/' (ll)\To coinplicate this, 
Balzer noted that isome of the ''trendy*' notions which social scientists 
advocated (that is, groups) liave not been successful and have 
caused ill feelin|ys. (115) 

To rectify this, Koch asserted that there is^ need for a closer rela- 
tionship between theory and c'oncept and field implementation and 
application. (398) Thorsrud agreed that ^'research needs to maintain 
very direct, collaborative relationships with real life situations, to in- 
sure that previous knowledge ib btill relevant under the new conditions, 
and even more [i|iiportantly] to stimulate new thinlHng, new ap- 
proacheh, and new results relevant to the f^itures we are already living 
m/' (24) Concurring, White proposed more applied, experimental 
work as opposed to concentrating on **learaed" empirical papers : 

* * * we can get much more bang from our buck by putting 
money in the hands of locaUpd^le who are tidying to experi- 
ment, to simply learn, as opposed to tremendous sums of 
money in documenting and reporting out things. (293) 

VI. ROLE OF THE FEDERAL GOVERNMENT 

The human, factor issue in innovation and productivity is a new 
tirea of investigation for the Congress. As such^ traditional forms of 
Government acti\ity need to be examined within its context. It was 
the committee'^, intent to identify, through these hearings, possible 
t'ongro^^lonal ai'tl\iti^'> which could address effectively the problems 
and concerns raised in the testimony, Jlowover, this w as tempered by 
a iwo^Tuitiou that, as Driscoll, observed, societal changes cannot be leg- 
islated. (442) The issue remains one of determining wiiat the proper 
role of the Federal Government is in this area. 

A primary problem, as discussed at the hearing, was the lack of a 
.central focus within the Government for innovation and productivity 
issues. As Representative Brown acknowledged: 

Our Labor Department, which nominally should have the 
~ resi^onsibility, is not oreranij^ed or programmed to do that; 
arm that we even have a National Productivity Council estab- • 
lished by law, which is ignored and is carrying out no fimc- 
. tion. It may even be abolished in this' Administration. 

The question is whether the irnportancc of mobilizing or 
stimulating improved national economic productivity is such 
as to justify a stronger Federal role centered in the Labor 
* • Department or in some other appropriate organization. Ap- 
X parently we just have not given this very high priority in this 
\ country. (46) 
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Similarly, HsihiniT cX^)ro.-st\l concern ov<jr this'lack of focus within 
the Federal^^i^tablibhnuL^nt. Wbilo not rf^vocating Federal intiM vention 
in the economy, lie as^ertjspd'that . Aha Govemmejit^hould better 
plan ami f<)5cui5 own .efforts to encouvage private seetoi produt'tivit;^ 
growth."' (52) Witliout leadersliip, the a^^encies cannot adequately 
determine prioritie.^ and nuiko i)rograhiS and support decisions. 

Part of the problem enrountered in determining the i-elationships 
between, and effects of, human factoiSj and productivity is that the 
traditional meahuros and definition.s of iM-oductivity often do not ap- 
ply to the new work environment. The problem. IJalzer indicated, is 
how to nieasuiv the ])rodiictivity of a ^MvnowledgQ worker"' who does 
not produce a tangible product such as tlio factoiy worker who pix)> 
duces widgets. *(a5)^ThG traditional definition of productivity, as pi-e- 
scnted by ITanes, is'". . . the output goods .and services produced 
by a given input of resources which includes.the human labor, the capi- 
tal, material, and supplies." (119) This conce])t is generally used in 
the manufacturing sectors, but transferring this to the service sector 
has not proven successful. The difficulties, as ITanes aiticulatcd, in- 
clude r|uantifying the output and assessing effcefciveness, since pro- 
ductivity is charai^terized by l>oth efficiency and effectiveness of 
operation. ^ * • ■ 

* 

Efficiency is the extent to which the outputs are achieved ^ 
with minimum resouvees or inputs. Most of the traditional 
pi-oductivity measurements have been concerned with cffi- 
cieney. Tlie effectiveness of an operation, however, may be of 
the utmost impoitance. (119) 

Similarly, Thorsrud asserted that a change in the definition of pro- 
ductivity should be^^made from "simple measuivs of worker output 
pen hour to ovci^all effectiveness pf productive /(mits.'' (26) Special 
measures may l>e needed for each individual firm. (48) \, 
Rahn acknowledged that there is sQme uncertainty and" a lack of 
undei'standing of 

* * * the specific factoi-s that result in rapid rates of pro- 
ductivity gi'owth. We do know that productivity growth is 
a function of 'capital investment per worker. We know it is 
a function of tl>e organizational structure of institutions. 
We know it is also a function of both worker and manage- 
ment attitudes toward productivity growth and the incen- 
tives prnvided to both. (648) 

The traditional nieasuremonts for ])roducti\ ity are not sufficient for 
the evolving service sector. In pure manufacturing firms it is rela- 
tively easy to measure productivity by knowing the number of worlc- 
ei-s andCthe number.^of outputs. "But," Eahn queried, "how do we 
measure the pmluc/ivity of an attornev, of an economist . . \ or a 
Congressr(,ian?" (652) ' ' ^ ' , ' 

Despite the ])robJ ems, the Oeneral Accounting Oilice, TTsilancr ex- 
plained, docs not advocate tampering with productivity as a measure, 
but proposes that other factoid be lookecltat. (58) There is a tendency 
toreadmoreintoproductivity than there is~^w]iich is simply". . . in- 
put related to output, or the efficient utilization of i-esources.'' (58) 
The GAO prcfci-s to use 
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a total perfornmnce inoasurement system in which one part of 
that nieasui-enient pio is bomethiujo: called productivity. There 
aro other types of ineasiiremontSj such hs quality, and effec- 
tiveness . M ♦ [and] social costs. (58) • 

Ilunum icaoiuce productivity has received low priority because, as 
railftnci. noted, tliei^e ib no legibhitive numdatc to perform work in this 
area. { 52) The National Produiti vity Council, established in the Carter 
Admuii.-^tiation, 1ms been inel^ecti^ e primarily becanse.of the lack of a 
cun«:ies^iunal mandate and the absence of accountability to Congress. 
(62) It is »renerally believed that the Council will be abolished by the 
cui n'nt' Adniinistiation because, according to Usilaner, "this Adniinis- 
tuition now wants to reinvent its own ^^heel."" (62) However, this is 
not a Mtnation paiticular to the Reagan presidency— there has never 
hoen, in C-ilanor\-5 opiuion, aii} follo^y through on niakiijg the National 
Productivity Council a viable organization. (62) > 

The prodiictivity isbuo must be addressed by the Government. There 
ij^, according to Usilaner, a need : 

♦ fQj. Jill effort to coordinate and guide existing Fc^deral 
producti^ ity programs and provide a productivity perspective 
in economic and budgetary aecisionnmking. ^ 

Such an effort should be established by law, have clear and , 
realistic functions, and be devoteU to developing and moni- 
t4)ring a productivity i)lan and coordinating the national pro- 
ductivity effort at the Federal level. (53) ' ; 

An Executive order is insufficient, as demonstrated by the failure of the 
?Cational Productivity Council. Legislation is a necessity. According to 
T^^ilaner. the lack of institutional organization is partly the result of 
the absence of accountability to Congress and the fact that the direct 
allocation of funds is not involved. Each Administration tells \ . the 
Congress we established this and wc are doing all these great things"' 
hut in essence, nothing actually is implemented. (62) 

While it was suggested that the Government serve as a focus for pro- 
ducti^ity efforts, caution was expressed in using anj^ reference to 
"planning/* Representatrve Lunijinc indicated that the idea should be 
accepted tiint industry, labor, and the Federal Government can pursue 
I'onuaon objeetivcb without threatening people with the notion that 
tha Cto\ ernnient i.^ going to plan their lives. (296) "What is important. 
White replied, is that . . to the extent the Government becomes a 
partner willing to seek solutions to problems with industry . . . trust 
be^rins/' (200) Similarly, Sliechan maintained that the Government can 
help create an atn\ospherc whei'C productivity can advance. (322) The 
nms5i^elu\ss of t\S. industry ancl the problems it faces necessitate a 
Federal rule. (322) The Goveriimcnt, he stated, can assist in determin- 
ing". . . where are tljo public policy aspects . . . that might help alle- 
\iato I'thi^ i)robleml ov help move toward so that we can protect the 
jobs and protect theijidustry and the country." (326) 

Several witnec^ses stated that the Government also has a role to play 
in >upf)oiting ivM'ari:h in the area of Juunan resources and productiv- 
ity. Cole contended^that ^\ . . Federal support for the social sciences is 
critical. . . (707) Similarly, Maccoby testified that Government 
should support research into ne\v approaches to this problem. (11) 
The Xational Research Council (NRC) could be used to . . develop 



!i basic evalimtioii iiistnunent, including key variables and different 
methods of hieasurement. This wonld be made available to companies 
and unions with the request ;that tliev make the results available to the 
> at lonal Research Council/' (11) "iVfaccobv .also suggested that the 
>RC and the Xational A'cademy of Sciences be xised as a forum to 
bri:nff people together to perform social science research 1\'Tid to formu- 
late decisions as to what type of research is essential. (12) 

' Hanes concurred with this assessment. He stated that the Federal 
role IS one of providinsr". 5 . .fundin<r for research proj^rPms that cut 
across a given company." (141) Support should be fortlicomin<r for 
the kind of research that o:o^s bevbnd the near-term interests o^f the 
individual Qrnrani;^ation. that which individual companies aie unlikely 
to.undertakf^ hut which have a si^mificant impact on the productivitv 
i^^iie (142) PriPcoll added that the Govel-nment should fund research 
which Ipoks at societal innovation and documents the social codes. 
(427) This woVk is necessary and it is not being don^. (439) Straw 
argued that the Government should fund research projects by non- 
profit or,<rnni5:ations and xmiversities. (353) < 

The Govei-nment-; Maccoby testified/ should hi<rlili<?ht successful 
models to modirfv the resistance to socia-technoloffical change. (13) 
The Government also can lend suppprt for work to develop these 
important models . . tl^at ^ill not bo developed or studied by the 
, private sector alone. Particularly . . . projects including unions with 
goals that arc social and human as well as economic." (13) He noted 
that, in the past, the Government has stimulated and supported pilot 
pronrrams wliich hnve encouraged unions and management to be more 
willing to take risks and participate. (11) Si'milariv, while acknowl- 
edging that the Federal role is understandablv limited. XJsilaner 
Observed that "the Government, however, can and has been instru-- 
mental in the development of some labor-manairement committees 
through the provision of seed money, information, and technical 
assistance^" (50) ^ * * 

Other alternatives involve ^he utilization of traditioT]'i>l economic 
strategies to encoufasre' certain activities ip the private sector. To 
improve productivittV the workffirce. Straw stated that the Govern- 
ment nriust maintain "an economic policy to promole fall einplovment, 
an equitable income diRtribntion, ond strong economic gror^h.'' (335) 
Rahn testified that Government economic policies, such as the tax 
ineasnre'"7)as5^ed at the beginning of the .07th Congress (VJj^ 97-34), 
will result in an improvement in productivity : . ? \\q have iXo doubt 
hat that [the tax^Jaw] will result in reducing the impediments to 
capitar formation,' which shotild greatly inorease our ^productivity 
powth.'* (0^g) Similarly, T^Hiite sug<r^sted that changes in the tax 
laws might help attract increased fupding for research and develop- 
ment prosrrams. (291) 

Of particular'concern was the fact that the Ecohomic TJooovery Tax 
Act of 1081 (P.L. 07-34), while pormittin^^ tax credits for most'tvpes 
of researdi. specifically exempts research in the social sciences and the 
humanities. (72G) Title IT provides, in part, for a lax - wait of 25 
ppjcceut of the qualified research expenditures of a corporal ion for the 
taxable year over the base period research excuses. Qualified exj)Gndi- 
tiires include in-house expenses (wag;es, supplies, and the amount paid 
for use of personal prfperty in research) anct Contract expenses (65 
percent of any pafd or incurred to any person for qualified research). 
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The base period is the three taxable yeai-s immediately preceding the 
taxable year for which the detemxination is being made, with the 
exception of the transition years. The minimum base period research 
shall not be less than 50 percent of the qualified i^search expenses for 
the determining year. The bill also permits the 25 percent tax credit 
for 65 peYceiit.of all payments to universities to peifonn basic 

research ' * ^ 

Responding to Mr. Lundine. Mr. AVhite asserted that tax cmhts for 
social science research could help encourage compani^to uf^ertake 
human factor-related research and to utilize the resuAts. He testihed: 
Were those investments in changing and redesifemnfriheir-^ . 
[a company's] work relationships ehgible for ta^ credit I 
think that could provide a very reasonable incentive' for cor- 
porations to look more favorably at that front-end invest- 
ment, particularly when there are industries such as auto, 
steel, the electronics industry, which are in very tough shape 
right now and are having to look at their investment costs 
very seriously. (292) 
Mr. Weber concurred. He pointed out that tli'e retraining of povsonnol 
and use of consultants, which can assist in offectinff productivity 
improvement, are not given favorable tax treatment. Instead, when 
. . they buy a piece of equipment they can take an investment tax 
credit, but aU!-of the nontangibles that they'd invest in in real pro- 
ductivity improvement, efficiency imptoveipent, and technology is not 

applicable." (293) - . , . . . -.u 

The issue of retrain^g was one which was raised m conjunction with 
possible initiatives whicli the Federal GoVenmH^nt might initiate. 
As Yawata notediftJuiiestimonv, automation was accepted in Japan 
when the workers were assured that unemployment would not result. 
The Japanese thus were able to imijrove productivity without labor- 
related problems because of retraining and education which ensured 
that workers w^uld still be atle to perform under the new systems, 
either- in an expanded or a new capacity. (67) Yawata explained 
that . . productivity improvement w»^ understood by the workers 
as an opportunity rather than as a threat, because they never lost the 
opportimity for employment." (67) Similarly, Brooks testified that 
. . job security can only be achieved in practice if there is the 
opportunity for high mobility and rapid acquisition of new skills by 
existing employees."* (80) • a , , -n j 

To address this situation, several witnesses suggested that the Fed< 
eral Government become involved with, or encourage the retraining 
of, workers in the private sector. Straw asserted that the Government 
should provide manpower training programs for peof>le displaced by 
technology. (356) The General Accounting Office has foimd that: 
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the Government places little emphasis on retraining in 
its employment programs. For example. CETA focuses pri- 
marily on the strncttii*ally imemployed. Only a small percent- 
age of available fimding is allowed by law to bo used for re- 
training workers threatened with layoffs. (51) 

The Government also does not attempt to ascertain training and 
education^il needs in relation to the type of skills both created and 
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made obsolete by new technology. As White argued, the Govern- 
menf does not become involved^ until there is ah imemployment^prob- 
lem: th^re is little activity to anticipate problems prior to their forma- 
iiou. (292) As an alternative,. White suggested that : 

* * * if there were^vays in which th^Govenimcnt could sup- 
port through a tax-credit basis the massive retraining in 
terms of new technology that's goinc: to be required in a lot 
of o\ir major industries^ . . . that c6uld go a long way toward 
getting out ahead of the problem as opposed to trying to fix it 
aftQr we're already there. (212) 

, The California Worksite 'Education and Training Act (CWETA) 
program is an example of a mechanism by which Government ^ind. 
industry can work together to provide retraining for workers. As 
(igcri^ed by Congressman Dymaily, the CWETA program . . in- 
cre5^ei4h? productivity of those who are unemployed and of those 
who ^re underemployed.^' (623) It is an effort by which the employ- 
'men\ needs of California industries can be met by retraining. Accord- 
ing to Ben Munger, the CWETA effort began when : 

A close examination of the then available data also revealed 
that not onlv^vere there many entry level jobs not being filled 
duo to the lack of basic skills on the part of the applicants 
interested in those jobs, but also there was a significant num- 
ber of good-paying jobs, particularly in th\ hedlth and the 



_eTcctronics field that were not being fillec 
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filled through out-of-state and overseas recrt^tment. (624} 

This necessitated a program which provided . . a mwrower specific 
skill development rather than a general skill training a^p^oaclV' which 
was already being provided by a number of Federal- and Statc-spon- 
So red job activities* (625) ^. ^--.^ 

The Jaw whiqh created CWETA allowed for firfancial support 
^(stipends) for trainees to^offset lost wages while in the .classroom. In 
addition: . .-work-site trailing efforts so as to provide the most 
efficient and effective means possible for the employee to successfully 
advance ^in his or her chosen career." (626). Thus, an entry-level em- 
ployee could move up the career ladder and meet the more sldlled re- 
quirements 0 f industry, while creating a new opening at the entry level 
for another unemployed worker. This program has succeeded because, 
as Steven Biischa maintained, a partnership was forged among busi- 
ness, labor, Uovernment, and educators. (628) The State pays for the 
educational portion of the effort >vhile the employer pays for the work 
the employee does while in training and promises a job upon success- 
ful completion of the program. (642) This mechanism, as developed 
in California, could be, in the estimation of its sponsors, adapted to 
the Federal leveX 
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